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(54) PIEZOELECTRIC ELEMENT, INK JET HEAD, ANGULAR VELOCITY SENSOR AND 
MANUFACTURING METHOD OF THE SAME, AND INK JET RECORDING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce fluctuation in the 
characteristics of a piezoelectric element and to enhance 
the withstanding voltage and the reliability by forming a 
piezoelectric layer made of a perovskite oxide with 
excellent crystalline performance and (001) plane crystal 
orientation. 

SOLUTION: A adhesion layer 12 is provided on a substrate 
1 1, a first electrode layer 14 made of a noble metal 
containing titanium or titanium oxide is provided on the 
adhesion layer 12, and an orientation control layer 15 
preferentially oriented with the (100) plane or the (001) 
plane is provided on the first electrode layer 14. The 
vicinity of the surface of the orientation control layer 15 at 
the side of the first electrode layer 14 is structured such 
that the region of the (100) plane or (001) plane orientation 
exists on the titanium or the titanium oxide located at the 
layer 15 side surface of the first electrode layer 14 and the 
area of the region at a cross section perpendicular to a 
layer thickness direction becomes greater toward the 

opposite side from the first electrode layer 14. A piezoelectric layer 16 preferentially oriented with 
the (001) plane is provided onto the orientation control layer 15. 
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[0 1 9 7] 

±IBgSfRlS!l®JB 4 0 7tt. 7>^V^ 1 O^E/Vrotflt^ P L T^iftli) (PbO) * 1 
5 ^6 ;!/ % ii ft &C An T m -& L fc ft IS * - y y h * JB ^ EAI1I4 0 1 <D S 6 2 0 °C 
7;l/^yt||^g^gig* XftlttA r : 0 2 = l 9 : l) iz&^r, M 

$S0. 8Pa, SIi6*A 3 0 0 WO*tt?l 2»Hil?«f5CtKi!)»6tl8o C 
OS6nft^r/»7y*^8Rtt, ±E**«l62te*»*EftlWfIlJil 0 44:Bll5-e 

§ o 

[0198] 20 

±C^flfi»« 1 fcfe»4E(fil»J»i 1 5 i: . ±IBIBfR3$fJffll]l4 0 7 a 

^ M « o £ ® 2 5^e;l/%WFT**n»<t<, »©*wa«o£jB*3 0^;l/%WT3SfO 

t? & ft If <fc ^ o £ , SBft0m*4O7^#|j£t-3W«^ P L Tt^;V3^»)i4tt 
bfcPLZT (y;V3-»)A(Dt*Itt 2 0 t/^ttTt^ § C i » J Lt^) & o T 
t> cfc < , PLT^PLZTK, V^*^^ARtfvy^f>©^a< fcfe-SSSJnLftfe 

<D ( v y * ^ a R tf v v U > <D ffi in M o jB x. l o ;V % & T t? & a c S L ^ 

) T$ottJ;l\ £ fc , MfafflfflJB l 0 4 (DmBlt 0 . 01—0. 2|imflDflSH-eS*l 
[0 1 9 9] 

±fHEtftl 4 0 8 ^, PZT (Zr/Ti=52/48) — ^yhSffll,^ 30 

EEtjmmm 4 0 1 o?s« 5 8 o°ct\ /^^y^it^g^na^ (^xftiiu r 

: 0 2 =1 5 : 1) fc: ft 1^ T\ K^fiO. 3 P a , S«$tA 2 5 0 WO^ftt* 3 fifffljg 
iT^c^^J;?)i&n^o co#6tifePZTlB, ±K*afifl£» 2 teis SEE*#a 

1 1 OfclCTfSSo Etftl 4 0 8 ®Z r/T ifiStt, Zr/Ti=30/70 

- 7 0 / 3 0 t^tl(a<, H m It , 1 — 5 p m <D IB H T* & ft ff £ ^ 0 $ % Itfti4 

0 8©«$»Stt^ P Z T iC S r , Nb, Al^O^ijP^^r^^bfetO^Octd^, P 

Z T^±*»i:t§fft^S^$titf J: < , PMN^PZNT^^Tti^c 
[ 0 2 0 0 ] 

± SB ^ 2 O It ffi jl 4 0 9 « . P t J-yy h^fflV^T. ^ & fc ^ T 1 P a <D T )\/ rf > jff 

2 0 0 WOB«»t*T 1 0»B»*tSCkli:J;Dff5ft8o C<D|g2<D«ffiJi4 40 
0 9ORHB0. 2 (im^^o ft , |2(Dlil 4 0 9 <D « £M£ P t fc PS 6 f\ * M 14 

[ 0 2 0 1 ] 

3fc T? * ±ISS2 0tii 4 0 9 JitC l/^Xh*Xlfy3-Mc±Di#L^ EE * S 4 
0 2^}gfi!c?tiS^tffif ^^b'&tBJt • ISSfr^T/^-z^iftSo fit, £ 
2^)til 4 0 9. J±m&/f4 0 8atfE!RFW»a4 0 7 * :n \y ^ > ^ L T fB SUfl: T S o 
C <o x. y =9- 1/ 4f tt N T^dfyt 77iSi^tt?SIf Xfc(Dg^7?X5ffl^ft F7^x 
*y ^ y if U ft v o 

[ 0 2 0 2 ] 

m^T s Ull 3 (b) fcC ^ -T £ a &C % iEE^^8«40 l KE*i 4 0 2 *JgJ«t3o (1 O 50 



(32) 
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2 mmm 4 0 6 , 409 
k » js *r s % <d m m ft m 



e*$4 0 2 o fig a N a 7 ^ ft 8K «t 3? x , 7 7i7ti*tt?*i^xxa«:n6og^ 

*^tttf LftSSttF^^xyf-yy-pff 5o o £ & , Et/SSS4 0 1 £D ± f H # K * 
J£ fig L fc S li R jtt M <0 ffi \z *5 If % fid II 4 1 3 fea5»»fcxyf y^v^^Sf^LT 

[ 0 2 0 3 ] 

&c £ D , l 20Bff3effiHeWPf*o ?Lt, /X;l/S4 1 2^ffiASlfi4 

0 ifc»-&-rsRfe:»4, S/X;l/JL4 1 0^E^]i 4 0 2 fc»)SLTElSti8 J; 5 fcffl 

[ 0 2 0 4 ] 

± f E <D <fc 5 K: b T t# £> ft 7c > ^ x y h > y p cr> £ l & 
teW^«flE*01iHLT^ £ fit JB 4 0 3 K*5frtS#E^S4 0 ; 

Rtf20kHzO20VSE«tffi*l 0 0 HEPSd bl^ ft^, 
< * ttHlttl60fiTliI6n4.»oft. 

[ 0 2 0 5 ] 

— # . ± f B * fg |£ CD >T 1/ t> *J x y F *\ v F ic » b T BB ft M HP Ji 
S&^y^?i7 F*ff«L, C O V Z iy x y V (Dm 1 S. ^ 2 « fi A 

4 0 6, 4 0 9HfcfllfS*BE*ffftabT^ 111 4 0 3 t6&5#E*S 4 0 2 *f JS f 
Sffi^OJiJg^lRlO^ffiM^M^bfcfcClS, ?(D$ffiiOtJ6o*tto = 5. 8 % T 36 
-dTco S ft, HRRtf 2 0 kHz©2 0 0 B fflffiftl L»»ft t C 3> ^EE 

AS 4 0 2CD5^(D|^2 5 % <£> jE * S 4 0 2fc^JSTSW#T?>f:>'*tta^fi#IS£b;fc 

0 cti«. >f > * OB * t) W tt a ^ c fc 6 . ax-^gp (BE**?) Oi^tt 

[ 0 2 0 6 ] 

L/c^ot, ****ttO<y*^iy F 14 , ± IH ft ft II 2 <D << 1/ 5 x y F ^ 

[ 0 2 0 7 ] 

(ftMIR 4 ) 

01 4 » , * 5 

x 7 h SIBll 



4 0 7*Rfr&VjK©*# 



m<DmM&Mfoffi & s{ y t? * y FSIBSS12 7 ^ b . t <D 4 Z/ # Z? 
■ 2711, ±IB*JI»IR2Xtt3TKWbfcfe<OfcBiaiO>f>^3^xyh 
^yH28SIATl^o L(D^>^^i7h^7F28icj3^TEAS ( ± SB ft ft J£ f® 
2 43 t* § BE * S 1 0 2 ^*SB13 ^*5ttl,E^S 4 0 2) fcllt 5 ± 5 fcRtJft/ 



SfiJg»3te45t*syX;l/?L4 l o ) 



X ;!/ 7L ( ± g B ft ft ff2 IB 2 fc ft l* & / X ;!/ ?L l 08^1 
fr6KBE*artO>r>**IBf»«tft2 9 (IBfltttV) 

[ 0 2 0 8 ] 

± IB >f V £ ^ x y F *\ v F 2 8 a . * * ft * 1*1 X &c 

3r * u y ^ 3 ncgisnT^T, c <d * * y y ^ 3 i a* 4=- -v y * ^ n 3 0 o t a m 

*y y 3 1 H: . << 1/ Z V x v V^v F 2 8 i: gB fS K f* 2 9 fc*±*ac*fRlXtcfflS*»«i?«& 

[ 0 2 0 9 ] 



Xf%>* * V y is H 3 0 K » 6 ft 



S fc . CCQ-YV^S^xyFxSIB® 
2 803t^S*fp]X ( « 75r Ift ) 

4 * . zti±T*fRn***o 



2 7li, ± SB f B « « f* 2 9 * > ^ ^ x v h F 



CD n — 5 3 2 , -f>^^x7 F2 8 fcgii 
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[02 1 0 ] 

tLT, V * ^ x y V ^ ^ F 2 8 + t ! J 7^3 1 fc<fcD±jtaE;frftXfc#i!rLT^£ 
fc * K > -< V ^ ^ x y h 'n *y F 2 8 <D S X Jl/JLfr Z «f > Z 2 9 tc qfc ffl 2 * % c 

[0211] 

Utf?T, co>T>^^xyh3S8B*tt«2 7tt, ±fi*I««2XS3 J:Htto^> 

[02 1 2 ] 

5 ) 

O T? 35 S o 

3 ] 

■fe > * ^ * 2* 0 . 3 m m <D ^ U 3 xa^ 6 4 5Sfi 5 0 0 %Iit^5 

£ , KISS 5 0 0 afr6fgO*|ft (lfttfi^Sft»S0|sl(E*j&tttfiEtfS 
ffi * « T 12 , 0 1 5 fc iS *T y * ft ) fc ffi tf * — »OgiS 5 0 0 bfc*SLT 
^ * o cn6i^ffi5 0 0 aRff-MOlB» 5 0 0 btt, 
5tc*t zS^l) »6flTfXtttftLT6D, -SOfi 

icfflSLT^T, Slia 5 0 0 b0«*|ftfcitA,SttllT»H/>K 3 FfffciiffT^8 
[0214] 

± IBMS 5 0 0 (D^Siftgp 5 0 0 bRff!g» 5 0 0 a O jg Kj gp fjj CD gp ^ ± , 

5 0 3 K ft » B 5 0 4 i:Elftl 5 0 5 i:$20lil 5 0 6 f: *s MR &c 



[021 

_h p3 ^1 ?S 
BP 5 0 0 

7^ r&i ; ^ 



fi5 0 0(DJS^^fp] (01 
bp 5 0 0 bttSXOr — A» 



1 CD 



Eg, 



5 0 3 



1 (D 
■ $ 



[02 1 5 ] 

ifSglOtIl 5 0 3 , BEftffflflSJJB5 0 4, Ef*l 5 0 5 Rtfl2©lffii 5 0 6 O 

#«J«#JRRtfJ»#tt, ±E**JBIRl'T?IKWb?fc»lO*«JBl 4. S IrI ffil HP S l 5. 

Eifti i 6Stf^2(Diii i 7 $ tc , ss ft fw s g 5 o 4 & tf 

ffl#l 5 0 5 ^iiife, BB ft ftJ » « l 5 & tf EE « ft JB 1 6 t f nf hHa^ft !) , IE ft 
WII15 o 4t:fetj-§^ 1 Oltl 5 0 3 iOlIifi§g|5^, (1 00) ixti (00 1 

) ®EiRiofiH*s*^i <d n m m 5 0 3 33 w- 5 bb ft w jb 5 0 4«osffi»tffitt5f- 



[0216] 

_tIB^2CD«ffiJf 5 0 6 tt , ± IB ^§ S Rl gP 5 0 0 b ± tc *5 V> T , SI 

(0 1 5KStx*|qi) 
b (OB » * ft ( z 7j ft) <D 



1 Oil 



5 0 



gP 5 0 0 b <D ifg 75" ft 
. Sl£}g«jgP5 0 0 



5 0 0 b 

$^T^fci6(D20fD|Kt!]«<l5 0 7 
( fc to » ) ^^ffi^-^fci6^10(D 



8 J: £ — > it 2 n T ^ £ 



t£m«® s o 

[02 1 7 ] 

iE2OOH|| 5 0 7tt, SS£S»]gP 5 0 0 b<D!|iM73ft ( x 7? ft ) W*»±fc33V^T 
* jg » gP 5 0 0 b <D i £ 7^ ft ( y 7a ft ) iftfcl^ TR» * Ig »I M ffi 5 0 7 (Dmfe 

gP 5 0 0 a fill <D *» 8P H: . lg»S 0 0 a llcffil b t ilfiS? 5 0 7 a^I^btt^o 

^ Jg »J gP 5 0 0 b <D (B 7j ft — Att gP ± 1 ^ (D Ig »] * ffi 5 0 7*R»a^»-ea6oTt 

[0218] 

— 75\ ± IB ^ ffi « « 5 0 8 ^ , Ma K *g ft gP 5 0 0 bOi*filtf*»±Kfi^T^ 
0 0bOSSSlRl^*tIoT8tf5h, liaiftf 8 5 0 7 kW«K, tffil 
<D H gP 5 0 0 a fflj O ttt gP » > H 8P 5 0 0 a llcfil LtSSffif 5 0 8 a * 



gP 5 
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^5o ftS* &MW)%$ 5 0 0 b±fc43V»TjaS©tfeffl«8S5 0 8 ^R»Tfe 
[0219] 

W > ±ES 1 <D « « « 5 0 3 fc* , ® ;£ g|3 5 0 0 a±t33tt«— #OSER|«5 0 0 b H (O * 
* ffi « 43 ^ T . H » gP 5 0 0 b fcttSWfflBfc^ffl-rSSiRfiS^S 0 3 atSLT^S, 
[ 0 2 2 0 ] 

± 15 § ffi ft §1$ 5 o o b±fc*frta±|B^ l ©tii5 o 3 i: 2ooia«i 5 0 7 tOH 
ft: tt, SKillAS5 0 0 b^*©fi*iRitfi»t5J:5K, It9 5 0 0 b OHSIBi: 
Kfit5flSfttD«ffiA^flD?n5±?li:aoT^5o "T ft to "5 ^ 5 0 3 C 

Ht % ^5>K«EE#01;&nSftS — ?is 2OOHtS 5 0 7 lctt^ IE ft # H V» fc: 38 <D *JEE 

01 An $ ft . c (O d i: -e , Mils o o bolSft-<MffilSt5fct£tt, ffi 4H 10 
as « iR » L KSKS5 o o btf*offi«»«ic«jgtSo ^iigpsoob 

©B#fi — «»«#lR»r*£*fcH^ ffi«»itfffSLT, M» 5 0 0 btftO-| 
SP fc S ^ *T S o C (DWlft %5c^lcWi K> It £ fctioTlta 5 0 0 b#*©B#lR!fc 
jg ft *T £ o £6 > #119 5 0 0 b±K*&S 2O0ilti 5 0 0 b Ot>f tlfr-S fc« 

0 fit, — M <D m n §P 5 0 0 b , ^JSlig|35 0 0 b © B 7? fa 43 T S V» fc E M-lft # 
IC^J&ls, — *f O S ft 5 0 0 bBOtftfcfc^TKliill5 0 0 bcQgS^lftfcSEtfS 

[ 0 2 2 1 ] 

±ia«figcDft aHE-fe ^^tc43V>T, 5 0 0 b**Oi»fil (x^fft) fc±|B 20 

4* * £S L fc#LT**3»fcfiKr<£'e:TV»S £ # fc: . ^O^^jgLII!?) K II iS JS co ^ in to § i: 
. 2 0gl» 5 0 0 bB, 3'Jjj-yAtipTl(»Jlfil (z^IrJ) fc: to A, T» £ L ( — 
»Ofift?W5 0 0 bttS^fcKWlRl#fc:rai;»fctoO) . c ft J; 5 . EE«#:Jl5 0 5tc 

tftbsi^iLT, % i co*®ji5 o 3 t^mmm 5 o 8 o n k. a , 3 y * y * © * 

[ 0 2 2 2 ] 

n U * U * F c « , &3S»ffl55 0 0 b©S73l«]©36a£*v^ #JSftg|5 5 0 0 b 
© H S ^ m "T S t . 

Fc = 2mvco 30 
[ 0 2 2 3 ] 
[ 0 2 2 4 ] 

* to % x 017 (a) [CitJ:9t, ff^O. 3mm©$ 4^>f ^U^y^XA ( ±p 
BBItHl 8#I) frB45lfi5 0 0 *IiL, 017 (b) ICtfT O K ^ iKDifi 
5 0 0 ± , 2 . l^;l/%OT i *jSit!Lft>f U (I r) fr64 8**0. 2 2 /x 

m <D gl 1 OlII 5 0 3 ^X^7^SJCiD^^t§ 0 clcD^l © « ffi • 5 0 3 Sffi 

5 0 0 4 0 0 ttiHiLftA^^SX^7^SI«:ffifflLT, T i h & I r 

6 — h # ffl W 1 P a <D T rf > # X 45 ^ T 8 5 W JSc Xf 2 0 0 W^SSStAT 40 

1 2»H)gStSi: i: fc <fc !) f S» ti § 0 C © ^ l comffiS 5 o 3<JD*ffi«fc:tt A 
fc j& & f £ i: i: t> , * <D ^ ^ > OliSBfr 6 © tti * tt 2 n m J; D /h £ 0 

[ 0 2 2 5 ] 

S^T^ 01 7 (c) ^ f <fc -5 , ±ES 1 OtSi 5 0 3 ±fc, *^0. 0 3 /x m <D 
E[RlWJ»»5 0 4*X^y*ffifcctDJ|gJ*'r*o COElfti»i 5 0 4tt, ^>^>^1 
4t;l/%«tt5PLTt»ffc» ( P b O ) * 1 2 ;l/ % J® ffi ftp T IS -fr L tt IS £ - 
y v h * ffl w & * 5 o o M fi 6 0 Otfcipj»Laff 6, 7;l/dr^fcBI*i:OS-&*H 

M ^ (^XfttitA r : 0 2 =1 9 : 1) tc4oV^T, S^SO. 8Pa, ^ Ml S « ±J 3 0 
0WO*ttf 1 2»IBUgjK-r*CfcteJ:D»6ft«o co»ii^rSJ:fttf, ± IB * *S © M 
1 -e IK 0^ L fc X o lc N ME fp] ffiij 13 m 5 0 4 43 S ffi 1 © « S M 5 0 3 lO«iififi?tt, ( 50 



JP 2004-47928 A 2004. 2. 12 



i oo) ® x « (oo i) mmfa(Dmt&tf^$>'±icftte^fr^mmfifatmm-&m^ic 

[ 0 2 2 6 ] 

m 1 7 (d) KSti5E, ±EEfilW»l 5 0 4 ±fci»3 (imOEtftl5 
0 5^X;^>y ?gtc J: D^it^o £ O EE * ft « 5 0 5 . Ifi5 0 0 £r 6 1 O^ciul 
t4tf5PZT (Zr/Ti-53/47) ©Igft^-^ 7 h ^ 7 ;l/ rf V 



it* ( *f X ft St it A r : 0 2 =1 9 : 1) fc: 35 ^ T , ISgO. 3Pa 



« M tJ 2 5 0 W CO $k T* 3 P# H A * & C £ fc <t t> f# 6 ft S 0 CCDBE«** 5 0 5tt 



L <t 5 , ( 0 0 1 ) S IE r*J S & 9 0 % fit ± i: 



5 0 5 ±fcS»0. 2 /i m(Dg 2 Of 



ffi ft A X T* & *) . ± f B ; 

& £ O 

[ 0 2 2 7 ] 

IV^t, 01 7 (e) £ jR T * 5 Kl > ± IB EE « ft 

11 5 0 6 ?X/^^S{cj;t3lSt§o C0^20tll 5 0 6 » , P t £ — ^ >y 
fflV^T, ^ ig tc 33 V> T 1 P a©7;l/J^**7tT* 2 0 0W<DiKJ9i6«At*l O^FI^it 
SC4:te:J:D»&ft*o 

[ 0 2 2 8 ] 

7 (f) RXfmi 8 ^ T cfc 5 fc , ± SB H 2 Q « 
5 0 7 Rtf«WI« 5 0 8£rMlT£o IT & t> 15 

fl? L . COS%ttfi(CBfttlS 5 0 7 3fcfffta*i 5 0 8 ©;^->*B)e 
»5S2 0lil 5 0 6 *xyf >iTt±5Bit, & l^T\ litis 0 7&tf^ttii 
[ 0 2 2 9 ] 

±!B^ 2 dill 5 0 6 (D;^->^y^||, H«|©Igfc<k!)JEE«ftJi5 0 5. BB 1*1 f»J 



^ V> , 
L T 



1 



5 0 & — 

2 ©SII 5 0 6 ± fC 



5 0 4 Rtfg 1 Ot 



5 0 0 b*»St5o bt±ie© 



BE? 



<£>J± 



-xy^Ltlg» 5 0 0 a Rtf JS 
[ 0 2 3 0 ] 

[ 0 2 3 1 ] 
[ 0 2 3 2 ] 

C <D fi£ * (D ft 38 Jg -fe > -9" li . J? * 0 . 3mm£D7|( 0 B B ^?)%§l±t#6 0 O^f x. 

Ift6 0 0tf, ^^W^ffifcffiSftaflC-fe^l^oKfisoofcBiate:, 6 0 0 a ^ 

8iS» 6 0 0 afrB^O- M 7a (H 1 9 t^t y^fil) 5 WC ¥ f? fc S 2 — *f © tg 
IH 6 0 0 bl:SSU^5, fit, ±HE^SgftgP 600b<D*^*fpI (Hi 9 ^ 

z^fR]) icMfair zmmfciz^ ^mnmffi 6 o o b % ^ (Dmjjfa ch i 9tstxSift) 
teSi&s-££fc«><Dffi»*ffi6 o 3^-^n^n i of^Rit^n, § jg w a* 6 o o bog 

« ffi tt . SSJSt&gP 6 0 0 b<Dff*^fp]O^Jg^:^fcHt"§fci60^tB«ffi6 0 7 * ft 

^ ft i of^gttenn^o 

[ 0 2 3 3 ] 

? Lt> ±8BSe*^ftiiS-fe>-y-tc33V^T^ *ii» 6 0 0 bKS&S2O© 
0 3 RHfc, iR«tS 6 0 0 bOi*Iii:*«t«HftSotE*ffllinLT, 

micffi%ftmm*z>vtmmic, - a <o & n gp 6 o o b ^ <d ft (xtj^) 

6 0 0 bMOtfJjttSSifJjfeJRLKSlTSftlClBftSo HO^t^, ^ <D 
^*^LEIt)tcftiiaa)tfijnfc>^^, ^ *f O ® »J gp 6 0 0 b 13: , 3U*U*fc i^TS* 
7? ft ( z 7} ft ) [CftfcA,T^fl?L, #1A8 6 0 0 bfcj5tJ5 20©ftffltl 6 0 7 H(C 
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[ 0 2 3 4 ] 

±§EV£.%: <D M M %. ~£ > V lz 13 ^ T It ■> ?J< i !I I fr>P>%3JE«#:6 0 O^IV^Of, © Eh It 
mm.lt- 3 p C/Nfc3^*Ufi<x L <£> @ 5£ SB 6 0 0 a & jg ft #5 6 0 0 b fci: « « ill X 

«fc t) * ft ? 5 fc 46 s /Mffc^llT*^ t» , TfftMS^ffiv^av-sraiB^feSo 

[ 0 2 3 5 ] 

5 0 0 b) #\ ±E^SS»8lli:ls|1i«1ifig©jE«iR : ?Tlifiic$tiTV^cii:fc^:§©-e 
[ 0 2 3 6 ] 

tikic. m IrJ ffcl ® S 5 0 4 & > ;!/ a r. ^ i, © 1 1 i * s O H ± 2 O t ;1/ % U T f 6 !3 * O IS 

< i: & — ^^r^Apbfc *>©*>•> 645iit!ii<{ffSLt\ c <D $ > m.? > $ > -J >l ^ > Mm 
ic 3s If % "7 > 2 > <D m Ml± , 0 2 5t;l/%£(T?£5Cttf!f SL<, # ^ 

— £ ;v ^ in fi it . o^SA l o t;v%«TT?s§ c fc^Jff L^. 20 

[ 0 2 3 7 ] 

left, ^i©tli 5 0 3 ii, ^^yxamit^^^^^^ir^tt^ic, 'f 

o«^ifc$*snfe^ * > x & ^ ft ^ * y © # w m « 0 * a * 3 0 * ;v % t t* & 3 c 

[ 0 2 3 8 ] 

£ 6 fC , JBE«#:»5 0 5tt, P Z T *±fi?» 1 1 S EtttS (PZTO»i!i>548ff«tf 
ft # tf ) •eilfSC ttfl$tl\ 
[ 0 2 3 9 ] 

$ & iz m fa , * % m & m ic 43 it § ^ }g s -t > d- k 43 ^ t i± s a * 5 0 0 tc — *f o s ft gp 5 30 

[ 0 2 4 0 ] 

f: fc , *^SS^®{CfeltS^iaS-fe^-9-fc*5V^Tli> S ffi 5 0 0 <D # S ft g(5 5 0 0 b S. 
@ ;£ g|S 5 0 0 a © ft g|5 fjj © g|? 5t ± , fg 1 (DM MM 5 0 3 i: IE ft $U fP Jl 5 0 4 £ £E M W 

m 5 o 5 tm 2 <onmm 5 o 6 t*mKMmvrctf. £ti<E>&m*mm? zmmit, &m 

ft gfl 5 0 0 biO*TfeciTfeil/\ 
[ 0 2 4 1 ] 

ia 7L T % ±E*«iJPMl*e«» * f§ W © BE * m ¥ % , -f > ^ •>* i 7 h ^ v K ( >f > * 3> x y 
h s£ IE » Se B ) RtffcjSfi-lr^lHcjgfflLfca'^ c © fct ttfc fc , 113^7^*-, ^ S 40 
it^t'JIfOlfll + t^i'^^ ^fflT^^aa:-^, * ^ > it — , @ ^ M -fe ^ 
it - ^ EE 73 -t V it - , ftp 3S A -fe > it — , ffi. M -fe > it - % ~> a y ^ -fe V it — % SE«h^>X 
, JUS^lf > Eh ft X If — # - , EEttv-T^ay^V, EI7^;H, £t«k°^^T>y 

t\ ^ x s§ is ? , wmm^ict>mmBsmT*&z>o bk, ru^gi (n^tf^-^^ss 

tiif titfflv^nsfeo) ^fcitsmfEiEii$nsT ; i'x^tc^LT'if$s©SB«x 

S £ * ff 3 *\ y F S IS ± lc M It & ft tc -n v K£J$«»fc33VT\ 8 X S ± R It it M 
f^Z^^aX-^ (iitf#l 2 0 0 1 - 3 3 2 0 4 1 ^ ^ « # BS ) fc W 58 t? * S . 
SB[BlfSJffi]jii:EElt1*ei:5l2CD*<ljli:*Mli^^Jl$tlT^:'3, ClcD^2©m<liS^±lH 50 



(37) 



JP 2004-47928 A 2004.2.12 



$6 f< 



[ 0 2 4 2 ] 

I: 



iff § @h ft so tp * us © & m bk. in. m t % f- $ y x tt k ft * y * & t l t * © ± m k m n j& 

fiS'tirSCfclCfctK K 13 ft ftJ IP B 3: (1 0 0) ®X« (0 0 1) ffifc:M7fc@Bft£-£3J; 
5 L , C©Eift«!lffllJiK:«ttJffi«**:Ji* (0 0 1) W m.9c&fa Z & & ? K L fc £ t 



Life, EE 



Iftfi&n, C(OBEl*?*I^«*Smoi'Vj'^iy b ^ >y F 2Sk -f V * 5> x >y b 
SEftSHtefci^Tfc* ^ V ^ n± ffi 14 © t£ £ o ^ 4> & < TB^ttK«tifc t.O i: t 5 
C T t 3 o 
[ 0 2 4 3 ] 

U<Dffif8,(Dg.nm : i L 'l*Ml£-$nT^%ZL£lC%:%(D-V, S T' ?£ S» Jg ft* iff < , Lfr 
iSWfcliUTt, #te©i?Sitt*<&#T*» !J6^S*">a(, if * EE & tf M M '14 © Sk 
ft & M M tt -fe V it f# 5 ti S o 
[0S©ffil|i&M] 

[ 0 1] *^BB©mS»«8K:«*EE«3lS J ?*w'r»fSBn?*«o 



[02]ieftfir#«©#t^£*l^Wic:^1-a£*WS0T&s 

[ 



[04] 0 3 O -S 5 V x >y b 'N >y Ffc&tfSEE^^gBWRt/T^^jLx:— £g|5©gg|$;£ 

13©gg|3# 



[05] 0 3 © > ^ i>' x <y b 'n >y Ffcfetf^JBE^^gBMRtfT^^-^x 
^ f W ffi 0 & §o 
[06] 0301'V^^xy FcDSB7aStC*3^^.j«JlX 

[07] 03O-f>^^ iy h'Ny FO«I*aK6tf5, Jj!tSif£©»ffi£EE7 t jSg|5Mfc 

3 © > ^ V x -y h -y F © SS 3fi 7? ?£ *5 It 5 , = 



[0 8 ] 



« (J&ffllffl) Rtf 



© 



[0 9] 



3 © -Y > ? V x >y h ^ -y K © 



giJftXgtttffcaiR (EEtJ^g^Wffl) ©^0 

3 © -Y V <7 *J x -y b -"\ -y F © 



[010] 



?? ?£ & . Kft$JS3l»;&tfEE*{*;i©ffl 

it tj ?£ is 8- 3 , -Y>^^ssgp«-RrfyX;v 



X 



© S * X @ R 5% f£ L fc ^ > ;7 v> i >y b 'n v F*StST*$5 
[01 1 ] BSC-fy^-y'i-y h^y KOlI^StJs^T^ 



Sn/cS i S h EE £ 



« m © s 



St© 



if tl^^tf BiT$5„ 
[0 1 2 ] * 58 HJ! © H Jg m ic fa 5 flfi © > ^ 5? x v h ^ >y F 43 It S EE f} m ftf R tf T 

^ 3. x.— ^g|?©gg|5^r^-rifS0"efe?»o 
[0 1 3] 0 1 2©^^^S>'x-yh-\-yF©^ji7a}4t*3 8§i»JlXSS.ia ; EE*^«^X 

[01 4 ] * © ^ jfe SS « S -Y y * ^ x >y h S IB £S Se B £ w f fit BS #4 81 0 T 3 0 



[01 5] ^f|H^© 



H fc fl( § ft 5 



f4 SI 0 T S § 



[01 6] 01 5©XV I-XV I IS $r ffi 0 T & 



[0 1 7 ] E 
[0 1 8 ] ft mi 



1 5 © 



•b>+}-©KJt7j?S^^-r0T'$.^ 



JP 2004-47928 A 2004. 2. 12 



[01 9 ] *[c 16 £ v> £ fit * <D 
[12 0] 11 90XX-XX 

[ w m <d m m ] 

l i 

1 2 



4 
5 
6 
7 
7 
8 
9 
1 



1 
1 
1 
1 

4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 



EE * m §15 fcf 
0 2 EE A HE 

tg 1 Olt 
E Ift fW » 
y X;l/?L 

l 

2 



1 
1 
1 

1 

2 
2 
2 
3 
A 
1 

1 0 3 
1 0 4 
1 0 8 
1 1 0 
1 
1 
2 
2 
0 
0 
0 
0 

0 6 
0 7 
0 8 

0 9 

1 0 
0 0 
0 0 
0 0 
0 3 
0 4 
0 5 
0 6 
0 7 
0 8 



i com 

BEfpjSJfW 
EE lift® 
% 2 (D M 
<< > # & x v V £ 83 S $ 

> ^ ^ x y h *\ F 
IBS #K ft 



10 



2 CD 1 



0 
1 
1 

2 
3 
4 



EE* 



45 



a 
b 



BAIHff 
EESftB 

S X )V ?L 
MS 

m i 

@E ift ©J fflJ 



20 



) 



30 



40 



(39) 



JP 2004-47928 A 2004.2.12 



[0 1] [0 3] 




102a 102a 102a 102a 102a 



(40) 



JP 2004-47928 A 2004. 2. 12 



[0 7] 



CO 
O 



^OWr- ICO 

O i — 1 1— < i — i-i — i I 

t— I — C T— I —I — I J, 

S3 



CO^OCM— i I 

t ■ A w^^K » N 




o 
eg 



eg ■ 



o 

CM- 



CM 



COt}<0 CM < — < CO 




[|8] 



CO^OCM 
o O < ' — < 



CO^OCN3i-h 

OO r— ( t— I i—l 





O Hi- t»-H 



CO 



CO 



[09] 



TP 

CM — I »-H 



CO -^o i— i .— i I 
O O — < v l \ 



co^o^ZZ 

O Ot-4— ' 



CO 
O O i— I 



co-^o--' 

O O ' — < 



CO 

O O — I 



CO ^0-> 
OO— « 



CO TfO^ 

00—i=< 



oo — i /-V 

CM » — « 




CO 



CM— (Tf 



CO 

O 



CM 



5 5 



CO 
CM 

o 



s 



CO 

o 



tsTbi; 



CM 



CO 

o 



ofz; 



*1 



o 



' — 1 ■ , / 



CO 

o 



3 . 1 V \^ 



CM i 



CO 
CM 
O 



CO 
CM 
O 



CO 
CM 
O 



[110] 



(a) 



(b) 



(c) 



(d) 



106 



107 ^10Jp 107 



c 

D 



108 



106-^ 107 



108 



109 




105 



108 



112 
HI 

113-^ 



110 iJjV 10 ^! 





B 



''102' 

102a 



102H 




108 107 




110 l 0 ^ 103 ^ 




B 



B4— 



102 



Ft 



c 



'102 



* — A 
sN « — C 



108 



JP 2004-47928 A 2004. 2. 12 




[012] 




[014] [015] 




h v- L 



[116] 

506 506 



507 508 507 507 508 507 




(42) 



JP 2004-47928 A 2004. 2. 12 



[HI 7] 

(a) V/////////// / /h-^500 
^-S04- 



[018] 



(d) y^fo<^^ 



505 
504 
•503 
■500 



) ^^^^^^^^^^^^^^^^^^^^ 



506 
j r 505 
£-504 
^-503 
500 




508 508 508 



508 508 508 
507 } 507 I 507 



(f) 




500 



[019] 



600b 600b 
C 607 ) 



607 



603 




A 



607 



XX 



L3 L3 



600 



603 
J^k-600a 



[020] 



607 




607 



600 603 600 



(43) 



JP 2004-47928 A 2004.2.12 



[ # Wi M IE (r ] 

C^tBB] ¥fi)c 15^ 8£ 40 (2003.8.4) 

c#mie 1 ] 

[ « IE © ft ^ ] 

[ 38 93 © 8¥ ttl S: 84 BH 

[ M # 21 l J iSlKRI^nftllOlill:, K fg 1 © ffi JB ± k: K £> ft E ft ftij 
Hi, ^ E ft ftJ © )■ ±teR«- <E> tircEEMfcm £ . Kfft#i±lcRlt6hftS20*i 

±EEftfftJfflJBfcU Vl^S^X«iE7aa^<D (1 0 0) fflXli (0 0 1) ffi tc % 5fe E ft L 

tz^u ?x io j h m m i t % g fe 2 i g£ 3 - 2 g> 1: S s a? o « ± 2 0 ± n> % &. t g & t? 

> ^ ^ >>' 3 ^ ^ %k xaifi» >t7 > ^ >->°;i/ 3 -> » ar^? > ^ > 

© 4> % < £ — ^r^^imtfcfeg) ^ e> & t> , 

±iaj±m*Ji{±s affi#«^xttiE:£ftS© (001) ®K:«$fcEfiiLfc^n:/xai'h 

M BK fb W 6 ft D . 

±KEft<M»JBfc:J3tt*^fc<fcfe£l©*ffi»ffl©*Eifi65gBfcJ:, (l 00) ( 
0 0 l) BE[^o»^^^i(D1l<SJltc43^1.E[Rl{SfJ®ii{|!J©«Egi5fcfiLB-r§f L ^>X 

[if«2] If m J_IB «£DEE«* : ?{C$3 1 / >T, 

f ^>|7 > ->";V3 >|»icfcit 5 7 y ? yottltf o z 5 =e ;v % t? £ 

[|»*3R3] if #:«JJXW: 2_E KOBE Sift? fc:J3V>T* 

f ^ > i 7 ^ ^ > ;V n > 1 y ^ ^ -> •) A S a" v y y o < t fc - ^ % i to t 5 
* -g- © h — # ;V jgs in * « , o^Ii l ot;V%KTT'S?.(: i:?:#SJ:t§Eii?„ 

[ It 3fc Jg 4 ] If 5R JS 1 ~ 3_<D V> -f ft *■> 1 O fc fH *c © EE M m =¥■ ic 43 T x 

s i (d m. m m it > a & * •ryy^A, ^ 5 9 a * r- - # a © p s. n fcf n rc & & < 
[ if * a 5 ] MiRjKi— _4_© ^ftifr 1 o ic IB *c © £E n m k $3 r , 

5 © tfi * 2 n m £ D /.h ;£ V» C * # H( fc 1" & EE « « ? 0 
[ Mf # ^ 6 ] » * * 1 ~ 5_© l^ftlfr 1 O IB WS, © EE « * ? 43 T » 
EE « Jl « . ?-*y»S?;U3>KIB*±J«»fc , rSff*«S^6ft*C fe$»ifct5E 

[ if * * 7 3 » 5fc JK 1 ~ _6_© ^ftlfr 1 0{C|B|gOJI«^?fC*5V^T, 

IfitS l ?)lili<DKt, ilStS l <DWmm £<D tb ?>&%fB ft Z 

^EE««?i:, KEE««^ 2 (DtflflOMKRtt 5ftftfill t, IS £ ft « cd J± « 
If ttiSWlOffiCg^Sti, •YV^%HX^-r§EE^S^*-r§EE*^g|3tti:^M^, 

±IBEE«* : ?©l|l ©*SJ1«, f-^ >X«i{tf^ 

± E E ft fM W S , iI^S^XfiiE^^^O (10 0) ffiXti (0 0 1) Stcffi^feElnlb 



(44) 



JP 2004-47928 A 2004. 2. 12 



± IB BE M # S tt . IffiftiSX^ESftSO (0 0 1) Bte«5feEiftLrc^o^x*^h 

± IB E ia M if t # § 5i> * < fcfel i oitii©gfflfi«gpB % (i o o ) ixtt ( 

oo i) wm\^(Dm^^m i (Dmmmirc^if ^m^ummmcDm^^ifC^m^ ^ ^ ^ >x 
t&fcftmvffiicm'gfz << y >? ^ir§-t ^j±*^^**r £ i± * ^ ^ # t * « * . 

±KElftWJ»»»^ fi*»*XttiE*»*0 (l 00) SXtt (00 l) Bte«$fcEl*lL 
ft n y x # biiftft T^ot^;V3^^AOttltfO£(J:2 0 ^6 ;V % T g & 

-3 m <d g # a a* f b ^ a m m & t tt s l t 0 ^ a x. 3 0 fe ;v % u t as m g g> g> g; g > 11 g 

>»>^;l/n>B?fiB, X tt ttS g; » > M g > » > ^ Zk g > 1 & v ^ ^ g * ^ A R g g > # > 

g) 4> & < - 7j £ g An l ft Q * t> s 

_ttBi±«#:gtt, *ffi*H*XttiE?5r»*0 (00 1) ffifc«ftEftLft^n:7**>fF 

±EElRl«!l»«fcfett*^a:< ^fei 1 Otill^gffiififgMis (1 0 0 ) ®Xtt ( 
0 0 1) BEftOfSi^fglcDWMB&c:}^ 

tt»fb^*;/±£^£LfroJi0#ftfcSEftWffifc^ 1 (DMm 

[ at # 1 o] H^gph, KHje**6Bfso*ifiirK«tf*^a<fct> — » Co a ft* * 
ftjs 2 cd«iis t # j« ic si /■ s n t « t) . m&Mm%%±K$5if %m 2 conmm*K 

_t IB E fRl IH « S tt ^ 3i*»3RXttiE^rffi5RO (1 0 0) ffi X tt (0 0 1) ffi fl| 5fe E IrI L 

ft ^ n ^ x * hmmit^j v & 2 g ^ zk g - ^otsitfot(J:2 0 ^ ;i/ % ^ t g fe d 
» o & v g) -g- ^ « ft< f b ^ m m g jt 1 l t q ^ ^ 3 o^^^aTii^fes^jtva? 

± E BE « B , Sffif* 0 H B SXttIE*^^O (0 0 l) ffit«^EiSiLft^n^x*^ h 
S IK fb 2r> 6 a t) . 

±EElRl»J»*K45»«^a:< i: fe £1 1 ©SgIi©gffii6SSS> ( 1 0 0 ) ffi X tt ( 
oo l) SEAoffiK^S i o«Sifc*tf 5BSl»iloaffl»Kffltt«f >yx 

ttKfb^*v±te#ftL^o***i^kSfiaKffifctewa±E««offiil3ys i 

^ > K ^ > * > 5> ^ n v Be IB fc » § *^ v * > O # fi* • ^ 0 ^ m ft 2 5 t;l/%fil"F?$ 



JP 2004-47928 A 2004. 2. 12 



CW*3S 1 2 



tt, fi^^ -TU^^A, ;^ 7 5/ ^ A R f «^ ^ A © S ^ 5 I S fx ft ; > 5 < 



^ 1 £01 

t fe l i(Dt 
x. 3 0 ^ ;l/ 



m 1 (DM 

[m*3S i s 



fc 43 (rt § gB fpj ffl m M M © * ffi C ffi « f S ^ * > X B K f t * > <D K IS S ft* 



1 6 



] I 



1 0 



mm. t m i <o 

[fff*« 1 7 
% X / W ft i£ 

m m m ± k , 

•v £ ffi &c J: ») 



- l 5 co -f n *"> l ofcEtgOftiifif-fev-y-JcfeVT 

ici^ifilt^IiJ:, ±E£ 1 ©M»±fc» & 7a H 16 X fci: IE 7a 



# K It 5 



±ibbbisj 

S £ x 



If Olia 



1 <DW 
<D ± {ffl tC IS 

flij fflJ A tc «k 
J±HiK ? <D 



tZfcWfcm * (0 0 1) 35 fc « 



i,J * * j£ 



la 



j&Mb^gawffl^fclttgLT 0 g H g. 3 0 ;V % ^ f jj %J T fe j§ f; ft y |g g > ft > $/' ;l/ n >- 

7b~ gs ftp L fc: £> <D g> % t>, 
±IBBBft$OflPJl«fiSt-f §IItt, ±§B!g 

mm% (i oo) bxh (oo i) 35 &c « 

±BEE«#Ji*JBfi!c-rsigfci:, ± IB BE ft 

a « ± k * ^ftyxti^fb^fty^^-^-r 

±nZ^ 1 (DUMM ±lc ^ iLft H 3hX.lt IE 7? 

± IB as ft fly fp « ± SiSffiiisxttis 
±BMmm com 2 ©niiei:«sMiij©ffi 

±SB- 



> ^ i? 1 >y h ^\ y F © ffl 5fi 7a }£ 



£ X ft j£ f; 



II t , 



± ib sb ft m m m t * , >v u _ » a q » ^ g ^ o m ± 2 



ifi it ¥ 



5^ 



(46) 



JP 2004-47928 A 2004. 2. 12 



xaif j'yi?^ j'y-^^jyf §stc-7y»->') ARtfvyf >o j>s:< ^ 



■ft * mhn L fc i> <D z % K> . 

±EElftHfllI*ig(St*ISB, XIBSI 1 (Dummies 

mt % ^ $ >x umit^ $ y « tc lt * © ± w tc *s » # 

fp Jf * (1 0 0) ffiXti (0 0 1) ®fcff$fcEft|£*SX 
±EEE*#Ji*Jgj«"r«Xgl4* ± IB E ft fffl M fc J; tK 



f£ JE « f# W (0 0 1 

«fc I? JgKS^Wff 



® B ic {£ 
K E lA W 



) 



fc ^ ffi $ 



3 fix ± s JS ffij H ^ ff£ JjSc "J" 



silt, 

^ 5 % § S 1 CD S 



£ X v 



± IB E ft $U $P » ± tc , SffiftS^XttiE^ft^O^n^X*^ Mtfcift^&SEttft 

± IB JE « & Jl ± £ !g 2 ©tli^fttSIlt, 
± IE JEE ;b S S ffi fc , ff^S^iit^IIi:^^*, 

± IB BE @ M W M j t , *J ?V =i =. A © # fi M ft 0 & ± 2 0 ; &;l'%aTT < fe!?»og)otg§ 



XiiM^ 1 £ v St v £ y v n > 



7j £ jgs ftp L © g> & 9 , 

±IBEiRlSiJffliS^:^fig-r§XS{i> ± IB % l © « ffi ji ft 

mm* (i oo) ixa (oo n ® k: ® & e ft £ 

±IBJE«#:B^0^-r§XS{±, ± IB E ft fffl M (cfc t) N f£ 
$fcEft£-££X@T-&;f> c ^(JtttS'fy?^!? h^N 

Cif5f<S2 o] HSSPts KH3ggp*-> emso^iRi ic^tfs 



©Jp^7aft©^»^^m-r3 /£&©'>:&< fe 1 OO^Wt 
g-fe>'<t©lijg7aji;-?&oT\ 

«fc D^StSIli:, 

±IBHl©*Mi:k:, 3i73ffi5SX^IE^S.?S©^n> r X* 
± IB E 14 M m M ± E . SBftft^XttiE^ft^O^o^XA 
± IB J± * ft Jl ± tc , S2©lIl^Mt§Ili: 1 
± IE ffi « ft /■ > E ft fcl fflJ Jl & tf H 1 ©SigS^^f-zy^ 
± IB SB ft $IJ ffl Jl & , ^ AtDf f 1^0 W±2 0 ^ ;l> 



£ E ft ftO ffll JI M © « 

^ ft S % (0 0 1 
'> & < £ t» - *f © M 

torn. mm tmfamw 

\z ft if S ^ 2 © 131 Si 
o ©IBRiWS . 3 



ffi fc: {£ 



) 9 k 



8P t % 
tl£W. 



1 <D 



* X m; ^ }£ {; 



%KTtfe!)fr "2 §Q © $ W 



f b ¥ M fro ffi fig it L T 0 £r g ^ 3 0 ;l/ % T M M T g f; V SS g > » y S>' ;!/ J V 
lg fe\ X M ^ > it g > > V )V n > SS l£ v ^ ^ g A R v > ^' >■ g> ^ < fe — 

-ft * r&1m L fc <d z % D> 



± ib e [ri m ffli ji ^ m fi? -r ^> x m i& . ± ib m 1 © * is m k ft ^ § e m u n m m <d m. m snc -a 



(47) 



JP 2004-47928 A 2004. 2. 12 



f % ^ 9 

»* ( 1 
±EEE*f* 

± f S V * 
±Effi**# 



0 0 ) 

1 ] fflf 

x y 



K i t * 5 V * m tc b T * £D ± fill fc IS II J« * * ■& S c i: *c J: 0 , K SB ift *J 
ffi X tt (0 0 1) ffiJc«5fcgElRjS-&5XST&tK 
iStSIitt, ±EEia»J»«KJ:t), Kffi«f*«^ (0 0 l) 

* 91 8_X tt 9JE * © << > * 5> x v h^v Ft. 

K <£ t) >f V ^ ->*x y F 3^EfllK^K:» b Tffl*fgP» LT^Ut 



V> »i « ftt W x * 
65 % <£> £ LTIi 

i ) 0 3 ) ( fit T 
a ft S 7j IrI . IE 
^ K < 1 1 1 > 



[fSBaoM&mw] 

[ 0 0 0 1 ] 

^ F > ft as ja -fe > r tf c ft b © h jg * a , ttf^na^y^^x^ f *\ v f * sr * ¥ a 

[ 0 0 0 2 ] 
[«*©««] 

, ^n^^A-Y bSftUifiof >yi^;i/3yl» ( p b ( z r , t 

, PZTi:!/^) ifi %> % o COP z T£»^Tife*taE«*ffitffl 
73^^©«^&Cte<0 0 1>7arn] (cW75TrI) & !K « B & H 3* © *fl 
*T fa T? * « o b b . ^<OEE«»Sti, iS B B B S?^ 

[ 0 0 0 3 ] 

HE ? * . ^* < fcD^<^ffl^nT^rc J M^^*^^:b^T^*«^^L</J^^<^^a»K^O^ 
^5o WAIf, E^h b b^P Z TOi^ N g^^lP s ctt^fq]^{nl^Tl^(DT\ M 

fcWbrsfi^riftKJBASigsii^ftSo (in^^it^fcfe^, fle#fc*v>Ttt* x/w 

# ffi * ffi 1^ T . *g ffi ^ ffl (1 0 0) ffltf«ffitttJ5 i5K«IDfflLftN a C 1 SiSSI® 

osftv^^^n (M g o) *64s*iesoifi*ffli/\ coss±te. T^mmt 

bT (10 0) SfcEiftbfcPt*ffaiM*jgjab^ C <D P t « ffi ± fc: , fOSICSL 
T S [6 7a fpJ K cWSBfnJbfcP Z TSBi^6 0 0 — 7 0 0 °C 0?ggTJg« L T ^ /c (MAfcf 

, *WffS:itt i x *J *F £ itt 1 # is ) o coi^, pz T»i*jgtft8it, pztii 

©TftltbTZ rtfSftLS^PbT i 0 3 ^ (Pb, La) T i O 3 BftSRffO 
. 1 /xmOffi«#:g^:. (1 0 0) ffitcge^bfcP t IIJ:«SlTJ3^T, * <£> ± tc 
mm 2 . 5 /imOP ZTH«*^;W*SfcJ:D»j«t« I:, P Z T Ilf ^OffllJc Z 

riiffc*^6a*»jittoffi^jBwji5««nii<ao. «t d s ^ ts ii ft o p z t * §t # # 

(00 1) SBEfpjS (a (00 1) ) & m 1 0 0 %©P Z Tlltff#f. 



e> ft & o -3$!) 

ft £ a 

[ 0 0 0 4 ] 

l a (001) 

a (001) = 



I 



( 0 0 
Z I 



1 ) / 2 I 
( h k 1 ) 



( h k 1 ) 

X If IhI #r m $5 T , C u — K aS^ffl^fe^f© 



2 0 1 0-7 0 ° ^O^n^X*^FSteS*ifiOPZTtcfettS#jffiftffi*^OlHlJJf 



(48) 



JP 2004-47928 A 2004. 2. 12 



£ - * 5£ St © tttt T? & § o W , (002) ® R (200) Sii (00 1) ffi & tf (1 0 
0) Itfffiftlt'feSfcft, Z I ( h k 1 ) ic It & £ l/> o 
[ 0 0 0 5 ] 

ft 5 & ?> o 

[ 0 0 0 6 ] 

*CT\ ->'J3yf ©giSlSOlfcPZTfO^n^XA-i'hSItttS© (0 0 1 
) SX(i (1 0 0) H!SIIBBlRj§i£:J£j£-r373}i;i:LT, I^oi^i^snT^S. 0!l 
3. l£ > # 1$ ;£ i£K 2 £ «: , (1 1 1) WlcMfPlLrzP t MM±l£. P Z TXtt5y?>St 

w l p z t co MStt&ffi%&& l % c <d mmfamw.*t&gi>ik-& m 4 5 o~ 

5 5 0 tO» 5 5 0 — 8 0 0*CTf4qJ»«iaLTJSft'ffc* , e:«<lfc ( !/ ;V 

• y S ) tit), PZTIC (10 0) B«5fcei«iflB#£jSprA6-e*3cfctfiSSftT 

[ 0 0 0 7 ] 

© ± fc j& j* % p z TM©^ssaiRife^§ij»-c?^§ c ttpm^^nx^^o c © m « 

fc U y!)A%tttiTSt®*0^l, C©Tap*«±fc««f©?-:ir>'JB*WJib* 

# » * © ee * # we # * §t * ?e j« b , t©#i&H©*M*sfi&"T?j»8La-rs#i£T?ieft{b 

( V ;l/ • y ;l/ m ) tit), ^n7*j&-fhSEE«#»§l»cg{fcS-es«j6#$£ 
T*fc«o C ©S'SS^f&Tftt, ^£ ^«©KJPfc J: ») P Z T«S©';E*f*:?f §!©*§* Elfcte© 
©J ffll bT |g & t> , Z ^JgJ&B* 2 ~ 1 0 n m i: "f & £ , (1 0 0) B5 BE [Rl ft 5 f# £> tl 

<l> o 

[ 0 0 0 8 ] 

WffFXK 4 fctt, ^;l/-y;l/tt*ffl^TEE«*»«*»«-r«|R, ( l l l ) H 

ffifSj^OP t mM±lC 4 ~ 6 nmOf * ylSjgjftt, H * > I O f * > Ifc b fcl 
ftf*>*«£tSC fcf^ (1 0 0) ffi IB fqj O P Z Titfff StlSC fctfWSSftT^ 

[ 0 0 0 9 ] 

W BH ¥ 1 0-209 5 1 7 ^§ ^ $g 

[00 1 0 ] 

[#fF£SK 2 ] 
#fF £ 302 1 9 3 

[0011] 

[WW 3 ] 
SI2001-88294§»S 

[00 1 2 ] 

4 ] 

#l¥ll-191646§ft« 

[00 1 3 ] 

[»W#K 5 ] 
#1 2 0 0 0-2 5 2 5 4 4-^^fg 

[00 1 4 ] 

[ W fff * IK 6 ] 

0-8 1 0 1 6§^S 
[0015] 
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1 J 

" V -V - ■? )V • * 7 ■ 7^7^ K • 7^^yn 

(Journal of Applied Physics)", C*ffl),7'^U*ftl 

1 9 8 9 ^2^ 1 5 B, ^6 5i, 14^, p. 1 666-1 670 
[00 1 6 ] 
[Plflt&fiK 2 ] 

" i> ^ - -T )\> • *Zf • 7 7"7^f H • 7r>*^X 

(Journal of Applied Physics)", (*H) , 7^ 'J *ft 

1 9 9 8 $4fllB, ^8 31, W. 7 ^ , p. 3835-384 1 
[00 1 7 ] 

[%«*s^Li7 ft z>mmi 

±{cj±«^»M^^^-r§ti^-cD«fcdtc, mm mm k %> v x is w B mn l ftg n, 14 §,n & as 

[00 1 8 ] 

Sfc, • y;l/j£-p{4 % BE « M * M & * 3 t , *1**«5 R<KIlfifc*^T, 

in a k o ii n. it m m w » m iz # m s it tc «t s * 9 y *■« 4 c 3 < % s & ic , ipigost 

#:MiK#:^J^^«7Minl&LTii®ft{££#£Xg{c:fe^Tfc. IS ft S ft tc J; t» ^ ^ >y ^ ^ T 
[00 1 9 ] 

* c: , /;i'-y;i/Sfe:43ttscn6oanB*»Sfrs75FtefcLT^ w w £ it 5 # fF a 

W 6 tc it „ Tg|5«gfc^^ > &i ft £ ^^i^ia-r§ c t & 3h r* & z c fctf^^txt^ 

§0 W tc , KflfAiK 6 fli, X <y £ }£ ^ ffl V> fc * T* t» » (1 0 0) ffiBHlRlOPZT^ 

tffenscitfssnT^s. fib, -Fastsitii^o^x*^ hp z ti^s 

e>ft3CDT?i±&<T, g ffl tc 2 0 0 tKTOfiiaT'7 ; e;l/7 r XXli^Wo^n7i|g B B B 
1«3gcDPZTM^^J5gL, tfc(t5 5 0 0 - 7 0 OtdiSfifiM 

a -r c t tc £ d e ft ft * -e t & t> , v ^ • y ^ & t m « tc . n; m 1m m l t ts sk it s -& § 

X II 1? © IS ft ^ fb tc <fc D ^^>y *^T8l5*«fc©irJlB#£U«^fcV^fcfcjft#*5o £ 
fc . ±Ey;l/ • y;VS^x;^7 Affile i Of SLfcP z Tlo ( 0 o l ) ISl^iSXli ( 

1 oo) a @h ibj a t± „ i/^f nosfttfe^Tt 8 5 %ktt'£5„ 
[0020] 

2 6 tc , y 71/ • y ;l/ j£ tc *5 v T fi % — HI O X S ( M IS {* *g iR © S ft S. Cf ^ co ^ co ^ 5a a ) 
48 V> T m S& tE n § P Z T fflt © M J* V V> 1 0 0 nmggT$5ft^), JEE « * ? <2S 

® * 1 |xmtt±<DSf %?#SftJi»}c(i, _htax@^l 0|HlJW±iS'33gLf ; T5ig.S^$.t), 

[ 0 0 2 1 ] 

b b b 1± » lit ^ ft: $ t ^ f s 7^ j£ t* % s !/ ;v • y >v m (modsuo) w ^ <d -ft , 

o * d a fc «k s *a ii ft x s a u te s ® tc is a it » at * j« -r « ^ it & , iJisx/w 

U — If — 7 7*l/-i'3yS, CVDS!:iD> Hof ^ yf^^ffitf ^ Lf c I 
r TitllAOP Z T BB IrJ *J $P * K * fc *^ > V ?l • y ;b r* &L ^ f ti iS IrI m (± f# p> ft * 
oftt LT^5. ^ © a S ti , y ;l/ • y ;b m T? t± , T SB * S fflU 6 ± g|5 « « W tc *> tt T ^ 
^(CPZTMC^ftfb^jlfT-r^cDtc^fL, CVDS^X^^SItli, PZT»cD|g 
ft it if =7 V ^ A iC it ff L T , *fi ft ft K M i'J tt * s ^ V> C iA'ia^ffli^gittcLT^Sib^ 
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[ 0 0 2 2 ] 

$ fe > (1 1 1) ffiffifaP t mmm 9^ 1 2 nmttTOSftf ^ k 

. tKDlt (l l l) Ba E Ift tt . * ^ L * (1 0 0) B X te: (0 0 1) ® E ft JK fct ?# S 
[ 0 0 2 3 ] 

*aBBI4Jllffr*jSKt»TS:Sh&t»0 , P*D, fOSWfctSkC?!^ ffinXhT, 
[ 0 0 2 4 ] 

[Ra«&ir£fci6o#s] 

§tilT*iSLT$t, C (D « ffi Ji ± K , A^ffi^XaiE^rB^g) (1 0 0) jfXJI ( 

oo i) B^l^EiRibfe^pyx^^ hiifba^Sot^^j-^Aot titf ok 

±2 o q& ;l/ % JSt T "e t? ^ofaotftl^fb^Iia^^ttibt 0 gjg * 3 0 j&jk_%K 

y^s/»i^3fetf^>^f>o^a< fefe-^^Sigi/fefegpfrSftsi g ft » « « u , 

£ O E ft fffij fP * _L ^ s JE«#**Jpj«-rs<t5fc'rSi:i:t>fc, £OElRjfffiJ«PJl#^f£*r 
S BSE N « ■ ■ fc Vf % E ft $0 » A fill ^ « ffi g|5 &c ffi B f § ^ ^ > X »4»{b^5f>*«fcb 
TtOllifciftfiftStSiltKit), K E A All fl M « (1 0 0) ffi X & (0 0 1) B 
fc«$feE!&S**J:5fc:L. c©EAWJflPJBfc«fc&BEWttJB* (0 0 1) M iz m % E A S 
ti: £ <fc 5 fc b o 

[ 0 0 2 5 ] 

jm* «nc & , i © m « % S3R±fcR^6nrc^ i (Dmmm mm 1 (ommm 

± fc S £> n E r«J M m m t . RBAilPI±t»»6nftfft#Ii:, K BE * {* S ± fc 

[ 0 0 2 6 ] 

*LT, JiGllOtilli. ^ # >Xtt*fb^ # >^##*r § «#JS^ 6 & D , ±EE 
fRjMSIIt^ £#*3RXttIE#ll3fi© (l 0 0) ® X « (0 0 1) StcftSfcEftLifc^n 

< fcfe— fr^ffiflpbfefeo fr £ & D , ± SB JE * {* A a * X9ttJIXXiiiE£rAX0 (o o 

i: t>S 1 OfiII«Dgffijfiffi»tt, (l 00) ® X « (00 l) ffiEiRKDS«*^ l o 
*ffi*fcfcttSEftfffl»SfflflOSffiW 

[ 0 0 2 7 ] 

_t IB O #§ K: <£ D . llOillTS^till^, ^^>Xt4M{b^*V*iSlni-rsc 

«i*Ji*IB±t8 c fctf^t S i: fc t t % ctD^l omffiS±&cEftffflfflg£:X;W 
^^^ff^tntf, SlOtlltf (l l l) SBftt?*ofeHTt, E ft fP 
JI (100) ffi X (00 1) m (jt55rft3SO»#tt (100) B £ (00 1) ffi^te 

ra i: t? * s ) tcEfpjL^<?s:So ^r^t?^, ^ i ^tiiogBgnn^ # > x n wt it 
^■*>w»ttfcjaftbTasD^ e a m in w » , co*ttfcjaffi-r*^*>xtt»fb^*> 

^StcLT«€-cO±fflItc*gffifiggL, C n &c <t D . ^^^X«K{t^^V±tc33V^T (10 
0) ffi X (0 0 l) BtElRlLI<45 0 S fc, ±E*-*VXtt»fb ^ 1 <D 

oo) ® x & (ooi) Bi:EiRiLi<sso m i (Dnmm & , ^ynyi^ii 
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* fli V S » fc HU If, (1 1 1) EElRlfcfcoTfctK C © fc #> , IB P&I *J M « tc ^3 l,^ 

xm i © * ffi m © m. m t & i* § ^ * > x a r {t ^ # > # # a l a <^ m ft © ± m m m r*iz 

„ (1 00) Sft tf (00 1) ffifi(J1.0fflE|ft (litf (1 1 1) ffi E ft ) ICK-oTcQ T 
t;l/7rXt*of:Dt«o LfrL, n O j; 5 % (1 00) ® (00 1) B E ft fc & o 
T^4^iS«li, Efaft!f»JBfc*ttS£l0*ffi»ffl<O&®jS«as (3K«Ii^t^€ 

(1 0 0) ® X li (0 0 1) ffiKftOSi^^OfiKSfitinTfitfSftfc, « JP 7a loj 

ftfroT;*:#<&tK c n tc <£ t) , (1 0 0) S3 (0 0 1) MKiflifcSoT^S^ii 

B^S<4oT, EfafM»JBcDJS*#2 0nmg£fcfcofc&KTttl6£## (10 0) 

(0 0 1) c5LT«j3tbfcElftftl»Jl±fcffi«ft:Ji*Jgj£ 
tftif, KEl$HM»Jlfc:.fct>EEttf*:»tt (0 0 1) ®Eft ( M & H © ±* l£ fct , (1 
0 0) ffi (0 0 l) m£temv&%rctb, colBftfel© (1 0 0) jBEAtttt) 
tteZo z. © «t 9 & E ft fel fli JR & 83 ft 3 c k fc <k t) . EMffcJiteH:, EEtttf tetf&iff&jl 
«#«^r^fflLoo. E ft M g tc B ijg || ft ^ E ft tt <fc t> [fill? tfSMH^f fflt 5 

c t v % , c © n , i±m#m(D toon mm fag.* 9 0 %&,±k? s c £&t* % % 

<fc5fc&& 0 ft , E ft M ffl M K $5 V> T (1 0 0) ffi (0 0 1) IlcE^lLTV^i^i« 
tt, !gl©*ffiJ»©S®3fiigg|5 7ctf-??&<, £lftlM0SIi:#ftLT^TUl<\ C 
©<fc5^:«-a-T-SoTfes EftSiJflPJS©JBJ£#0. 0 1 /i mW±T$ixif, flE « & S M © 

s ® © * « # t± (i oo) ® x « (oo i) ®Eft©TS*S£:&t>. mmfam<D coo n 

SEIrIS^ 9 0 d t*'?f 5, 

[ 0 0 2 8 ] 

ft tt # A » * EE « # JV # W 6 n , unti^ EtlfttO«5'3t4fi<aiilSci:i)«T 

f sfcHt, MJKtefci^s-e-scfctfTfSSo tst?« e © j± * * ? « , * © e « 
a-c mp z Tite^ta, (o o i) m e ft k «t s » * 73 ft ^ < o o 1 > # s « 73 

fc^TtS, -7a> ifflfltflS^OT'XA'f HPZTltfe^TU, #lSMltf<l 1 1 
> ?3 ft & 5 ft #> , (1 0 0) ® E ft£ <£ D , '«^73[RIi:^: v ffiW75•[RIk^D^^^:|9 5 4 <, © 
ftfitf^CSfc©©, (l 0 0) ®Efttt3rft±£-fc?:5;ii:{c < fci3, « W Bl An fc *f L T # 

# f\ en fc «t !? . E«Wte©tf6o^fi<ffi*.SC£ii*"e**i:i:fcl«: % {fi jffitt 3: ft 
i?t5i:ii!)!T'f5 ( M tSs M E ft © P Z T M © ±* ic j± # ffi B ^ 3 ^ 5 ft ft ft * ft 
V T ^ £ ft a6 , «W£rEPira-rSi:, Wl^t¥fT7aftt^ffittl^fttfJ:5kT3;rci6s JEE« 

4 i; ft D 1 5 ) o 

[ 0 0 2 9 ] 

f# p. n 5 © t , giaf^xis, & * a « , ^757^x11, s i lit c 

t IC <fc t? % SInX F^iltSc ttft'tS. 
[ 0 0 3 0 ] 

£ 6 , fft#l©IJ»i!)M /imtt±t*ott, V ^ • y ;V ffi © <fc 3 fc HI U X g * M El 
[ 0 0 3 1 ] 

± L T 5 ± IB © ^yf^y^y^^nylis (PLZT ; y^ar^Ao^Wi 

^0-pfe5*-g-©^^>®E^V^Via (PLT) ^r#Cy) ^EfRlSiJfflDi^fflv^ctT?, 
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E ft ffl m M ft (1 0 0) ffi X tt (0 0 1) ®fc<fc9— JBEIrJL»<&9, ffi V> T tt EE * ft: 

;i/ % w t fc -r s i: , e ii a ft sj -m k z r m it m a* 6 a « ts n ft # « ji # » a ? n m < 

BE ift M flr jf © ts A tt o ffi T * M £ &c #P ffl 3 e: fc i? # , coc fc-e»tEE*ift±Sft5 
«*?©EE*»tt* * D— »l«±;a^* C fc#T**o 

[ 0 0 3 2 ] 

» * 91 2_© » W H: , If # * JJD 58 flH fc: J3 v> T\ £ > K 5 v * > ^ ;l/ 3 > K » K S 

[ 0 0 3 3 ] 

Sfc, IS * 3_© ?g re if *]RJ_X^ 2_<D W fc * T . * 9 y $ y V )\> 3 y 

0 ^li l o^;l/%KTlf*8t)Oi:t4o 

[ 0 0 3 4 ] 

^n^i * * 2_x 3_o » w fc d: d . mfafflmm (DtsMi'&cDi&Ttt * ?> ^ as k «j * s c t 

[ 0 0 3 5 ] 

if 4_©fgre t? » , i ~3_(D^t i oo%i(cj5^t, $KDtii«, a 

[ 0 0 3 6 ] 

3 0 t;l/%*tt*S fcEl*J#J»/i (JE^TttEEMf**) ©J8*ttft Elfiltttfffi 
TtS©t\ c©<fc5fc3 0^/l/%^T£TS©tf<fci^o 

[ 0 0 3 7 ] 

gf * s_5_^ » re t *± . it * * i — ±y> fnfr i o to is re & t , m i © * mm tc 35 w- § 

[ 0 0 3 8 ] 

^r^fe^. f*>xttifef *^Bi 1 of sitc^tLft to-eftD, ^ 1 © « a ji © 

± flD tc m M (f3 R t> O "P tt fc & ^ £ 1 ©««Jifcfe»aElRlI»J»Ji(lloaffifr6 

<t !k ± a <o sn< , e a m m m # c 1 00) m x a (00 1) ®teEiRibs<a:So 

[ 0 0 3 9 ] 

W*« 6_OSSWTf±, If 1 — 5.(0^fnfr 1 ^0»BBfc43^T^ EE 
[ 0 0 4 0 ] 

1 5 tS l EE M m tt a * * BE * » i: f S C 4: ^ T # > iff ft *g O J£ « * ? * # 5 

n § o 

[ 0 0 4 1 ] 

if * s f§ re t? t± , if * 3g i — 6j£ ^ f ti ^ i o co fg re ^ T . ifi^S 1 ©til 

o 

[ 0 0 4 2 ] 

£ <D C <£ t) , SSfcS 1 OtffiitOgf tt^J 6(C|p1±?^SC k^T*t, EE « 3£ 

[ 0 0 4 3 ] 
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» m w. 8_<d mm w, i <Dw.mm tm^immm tE.rn.fom 2 commm t t^micmm 

cd J± * jR ? t It M <D m ic m ^ fu -O^^iRgt^ff^S^tt^E^SStfJ:?: 
[ 0 0 4 4 ] 

^LT, C cd 5§ HJ! , ±IBEE«fR?cDg? 1 T^^Xte^fb^^^^W-r 

± f B IB ft fffl ® ■ «: s S:^^5SX«IE*^^cD (1 00) ffi X & (00 
1) ffitC'g7feiH[SlL^^n^7.*-YhM^{ttl t o t 3 - » A <D^ 1 1 0 K± 2 
0 ^ ;V % JM "F 7? fe D o ga cD g g M f b ¥ 1 ■& g fig £ it BE L T 0 ^ M a 3 0 g ;l/ % fit T 1 
fJ-efeS^jr^^7>j?y^;l/n>^gB, X & 1% ^ £ > ^ ^ > £ > ^' ;t/ n ;y ^ g& v ^ 
i/»i>atf7ygyoj>a< & — aigjLbfeio. fr 6 4 >) , ± IB ffi g #: B ti . g jg ft: 
HJfiXttiE^rSlR© (0 0 1) tEfcaftEfaLfc^n^xfc^bSKffcftfrBfctK ± IB 
IB ft ifcl SP Jl tc 5 '> & < it® 1 OlfMHoSeiSftKlis ( 1 0 0) IXtt (0 0 

[ 0 0 4 5 ] 

c commie «t t) „ »s±{c, ^i Otis, ib ft m ffli js , eew&ji, m 2 (Dmmm'BizfM 

'Vf'N'J'Htfl^n, -?"©JE^jR?(DEE«{*JicD (0 0 1) SSBfcdfi^9 0%li(±fc-r^ 
C t^f f S„ <fc o T , > * tt ffi 14 m <0 It 5 o # 4> & < T if iK tt fc {1 tl fc «( > Z i? x 

[ 0 0 4 6 ] 

Snt&Sfflff J:, i£E«I?Of 1 <D ttff • fit! €> tc » t* 5 ftfcjSlbJS t , i£l 
JBcDEE«*^fc{±S^(||(DS(cg!-a-$n, -f^^^iR^-r^ff^jS^r^-r^EE^^gPWi: 

ib be # ^ © -r > ^ % a: m ? s ,t 5 tc m £ ti fc -r > 2 v x v h *\ -y F^jtitts, 

[ 0 0 4 7 ] 

^lt, ±sbj±«*^ ©n 1 cDmmm it, yxitmitr* y%§sts»^ifr5iS: 

± IB IB ft ffJ'J $P fi ^ it^fii^XtiiE^lIi^© (1 0 0) fflXtt (0 0 1) ffi f c « ft IB 

t> fr 2 ffi g> t g a a* fb ¥ i m g ^ ^ it b t- t o % a * 3 0 j& >± % t a§ 1 1 t- j ^ g » > 

7J >- cp /> 75: < - 7j ^ g to L fe fe CD fr ^^(3, ±IBJBE«#:««, Sffi#: B B B ^XtiIE^Sr 
I^cd (0 0 1) B5fc«5feElfilLfc'^P^'X*'i'hl!Kfbftfr5ft»3^ ±I3SB[p]$iJffligtc43 
3 4> & < ^fe^lcD«ffiMi|iJcDaMjfi^g|5ti, (1 0 0) IXtt (0 0 1) BiHlRjcDfl 

t$.tfm i cD*ffiBtfctt?,iB[^S'j®«fifjcDaffigMi:ffi«-r§g i ^>x«^'fb7 c ^>±tc# 

fib^-DjlJ¥7a[pltSlE^:iT®fcfc^§±fB«l|?cDSa^m 1 <D W®m Wfr z B.nfom M 

[ 0 0 4 8 ] 

^ O c: t (c J; J±^^g|5#^Sffii:LT, ^(D±iz, m KM. ^ 1 ©til, gH[o]$iJfflJ 
Ss £E*(**Rtfffi2©*«Ji*^/<y*jS<f»!:J:»)ll(3S?JpJ«'r*J:dk:-rnfcf, M * * 

8_cd ^!§iHSiDfffflai5tts^y^-/ f i9 h ^ -y F^sen*. 

[ 0 0 4 9 ] 

» * is i o cd % b£ it , h ^ t , is h s ap *■> e> m ^ cd 75- ^ tc m zf % a < tt-^ogi 

i:BEilfrStm2(D«ffijlh^JlMtC^Jl$nT43i9, KSJ@i!lg|5±tcj3tt?,^2CDmilii 
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[ 0 0 5 0 ] 

tLT, ± IB S 1 <D * ffi /■ «: , ^*>Xtt»fb^*>*^* : t"S»^«*6&t), ± IE BE 
fp] M ® « & > i£^S^XttIE*»3S<D (1 0 0) M X tt (0 0 1) ®K«^BBlRlLft^n 
hS^ft^ T_jaj2 T^i^-HtDf f itf 0 J^_b 2 0 jE ;[/ % ^ T g 5 ff O & v 
^ # W » ff {b ¥ » ffl j£ £ It b T 0 ^ix. 3 0 ^;l/%JUT3fiPJT&g^gy%9^»>' 

< ^^jSiinLfefeg) ^5&t), ±fBJ±«{*« & , affi*ft*Xf±iE^a»0 (0 0 

l) ffi fc«$fcSEift L 1t*< n y X * h SJIfcfbfeff 6 & t) , ± IB E Ift fffl HUi fc * 5 4> £ < 
fcfeSl©«ffiiBiBJ©^S5a^«IHJ, (1 00) BXtt (00 l) ffiEAOfKtfSio 

[ 0 0 5 1 ] 

c: <D 58 fc <k D . ^2<D«^JloiEt!jS®;&i;s 1 OSS/IK fc«jEE*ffi in *rs<i t? , 

afioftfiKrffsaiiwoB^r-iRifcSKi?*^ c <d & m m tc ^ y * u * «t t s n as ff 
fta«*«wt4»» c & n ) ff\ isaiosiBfcBaiDiaoiiii^Tiash 

*t<t5c:ttf?t, 3tpaO/MSfbf*ci:Wz?**o S It . I»Wfciiltfe, W 

[ 0 0 5 2 ] 

Iff # m i i o%W?tt. gfsR^i i o o » HHtc a t , f - ^ > S 7 y ^ > ^ ;l/ n y i is $5 

»S7V* VO^f Iff 0*iB* 2 5€;1/%«T1»SS tOfctSo If 
[ 0 0 5 3 ] 

m&m i gj o » we a , ita i o x a 1 1 <d % w tc ^ t , f ryt^y^y^^ny 

o*8iiot;l/%fi(T , ?»5toi:f5o e: © c t if > at # Jfi 3_^ fSfJBfcHai<DfEJBa& 
JH % f# S £ ti^SSo 
[ 0 0 5 4 ] 

Iff 3R 1 3 Q%WT*a, Iff jfc Jj| 1 0 — 1 2_ g)^fnAMQ(D%WtCfe^T, lgl<£>«ffijf 

ff T*S5o 
[ 0 0 5 5 ] 

w * * i 4 cp a ua t± * is * m i o — i 3 cd ^ I s n ff 1 o o #e m $5 ^ t , sioin 
fe » s bb [r] so ffij s fjj o x ffi sb k (ft e -r « ^ * > x « k f t * y <d m *Bffeo^m»ff 

2nmin/h?l/^Ott5o l l ^\ W * a 5_o 55 W 4: Bl « O ffl J«r * * » * c 
i: ff T t S o 

[ 0 0 5 6 ] 

W # 3g 1 5_ tD 58 m T tt , » jft ^ 1 0 — 1 4 O 1/^ "f n ff 1 O <Q % TO 33 ^ T , Elf*l(^ 

^^^»S?;l/ri^MiB*±«^k1-SEE«WSff&a*t>Oi:1-So c <D c i: fc i: D ^ It 

[ 0 0 5 7 ] 
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1 6 <D gg BJj -g { t > If 



« S * fc © Fsfl fc , 

[ 0 0 5 8 ] 

1 7 <D5%m 



1 0 ~ 1 5 <D V"> "3* tl ifr 1 1 O (£> B§ tC :$3 V" T\ S ffi t ^ 1 <D 



& . « ffi ± , ^VXtigE ft 
at.J:!)^St*Iit < ± IB H 1 © « 

D»«t5l8t, ±ISJ±*#:S±tc 



sm 

ttffiS % X ^ -y £ 

IB BB [pi M « li ± tc 
=SrX^ y £ ft fc <fc 
-g- 1? J± * S5 ^ <D Si 
[ 0 0 5 9 ] 

^LT, CO^STIi, ± I B SB Ir] fflj » Jj { i N y;V3-»i>Q»gItf 0K±2 0 fE )V % IX 

T-C^D^of^o^wa^fb^MiiilB^^Jrb^LTO^M^soqE ;l/ % « T il SJ t? & § 



x be ^ » > Bfc g > » > g? zk g > » V g » ^ » A R 



T :y ^ g) 4> % < #^jgs;frPLfcfcC>;frg>%'3, ± IB SB ft $0 IS S M f& "f 3 X g « , 

i B B 9 ift?t?t ttJ;!), ^ BB ft fM fP /■ (1 0 0) IXB (0 0 1) 

(oo i) b k « $t ia ft s § lit* & § fe © 1 1 % c 



±IBSl 1 

bt^ ©lit 

ffi £ ffi 5fe BB A £ 
[ 0 0 6 0 ] 

t ^ T* t 5 o 
[ 0 0 6 1 ] 

1 8 © 31 



SB 



£ ffi S T JEE t) 

# a © » re t * 

[ 0 0 6 2 ] 

fit, £ cDfg 
G> SffiJB ^ X 

S % (O ^ n y X 

± i a se [ri mu 0 il 

x ± IB % 2 o n 
ffl Office. j±^J 

t ;l/ % KTT* 



Hi tt . 1 ©»ffi»i:ErftflWflSJii:EEftttJii:S2 <D « ffi Jl i: J© fc « Ji 

§ O 



s£ 13. 



m ? » , s « ± , f^xa 

ti5fSt5I8i:, ± IE ffi * 

s e ± k , ifti^^jstsu 

§Ig^t^, ± IB SB [ft fW w m 



IB^ 1 
W % X 



f* m ± fc 



mm <Dm 2 otiittigjt 



ft, s> 



IB til 

;l/ J - » W * * s 0 ± 2 0 



s ^ m&tltl&L'C 0 3 0 ;l/ % T ifi 



Rfffl 



s f: g v a 2 > g > ^ zk g > M ffija x tt K f: » > g g > » v g£ )V g > a gB v g » 



us, ± 

001) s 

a <fc t) > 

[ 0 0 6 3 

C <D C t IC 

[ 0 0 6 4 

PR 



1 9 

SE ffi S * 



IB 
T 

R 
] 

T 



1 co m ffi e & tt § sb iri mu » jb w o a ffi as ^ ffi s 

fOlfttlgftjsltfi?*^ c fctct !) , 8g BB fgJ «l flS 
J±«f*S^r (0 0 1) ffifc«5fcBB[Rl£'&£XgT& 



E*Ifl^^>^5:ttttl?t§ i -5 fit j£ 2 n fe 



S (1 0 0) ffi X tt ( 
^ x y b *\ v F ^ S ^ 



^ 2 « ffi il i: ^ JiR a 
1/ t? is x v V *s F O 
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m. -ft m zt a * t ? % . 

[ 0 0 6 5 ] 

&ft SEiRl«iJ«I»*X^y £ 0«^t§lgt, ± IE SB IrJ fffl IP g ± fc , £Batt 

Slits ±KEE*ttJi±fc&2iZ>ftttJi*Jgj«'r5Igfc, ± SB JEE 7J ^ S « fc s ffi 7J S 

± IB E fa 3fJ 19 B & ^ n - g A g> g; 1 fi< 0 ^ ± 2 0 jE ;P % 

&. t -e t> fr o » <o -g- # a y f b & m m m t tt m l t q * m * 3 0 ?± % m t a m g 35 & 

yj>jlay||8, X & IS ^ ft :x ^ v >■ ft > ;V 3 >■ gfaUc v ^ A R 
T > > <D 4> ft < tfe— ^^^ADbfc^tD^Sftti, ± EElftM»i*^l8t8IStt 

x ± ib ig 1 ©sffiSfcfeitssaiqiMffligiJo^ffiajfcfitB-rs^-^^xti^fb^^v^^ 

tLTf <D±lce B a a S«?t5C fciCi 0, $ SB IrI ffifl fp » * (10 0) ffi X li (001 

) ffifc«$fcEfaS-£*I5BT?';fc jtEfftftiSf^tSIIli, ± SB E fiiffl » M fc «fc 

0 > Kffittfrg^ (00 1) ifciftssiJ'SsiiTisfeofc'rso 

[ 0 0 6 6 ] 
[ 0 0 6 7 ] 

Iff sRJl 2 0 O ft HJ1 tt , H j£ gp fc „ KH^ff^6Bf^<0?Ji«ifc:ffitfS^3S:< H-Woil 
a?fc%tt5HR*i*, K3SS©^4<fcfe#«»aiJ±te. l£lcoffiSJl£El«]ffiiJ®Ji 

#\ ^MSK)gp^|gKig|5 0ffi^i^t®Ri^^§^^©^ft<ttlO(D|gRi*Si:, ag 
[ 0 0 6 8 ] 

•y & fete £. DSfStSIit, ±SBfg 1 <D*ffi«± \z % A # n ^ x tt IE 7} H ^ © ^ a ~? x 
# ^ hSg?ft^fre>ft3Eln]fftIfflia£:X^-y ft ?£ OlfilitSIgi:, ± SB E fa $0 iP B 
± , Sffi#:ffi^X«IE^1.^0^n7"X*-r h^&ft^frSftSEESttJg^X/WftiS 

tiDiStsiit, ± sb j± * s ± ^ . m 2 (ommm^m^t ?>nmt, ±mm 2 <d 

E ft ©J fP B R |g 1 OiftBS^J-rvytsiii:, ±ESS5;^-=.y^Lt± 
leH^gPS^ffiiJjgp^J^fiScf^XSt^-a-^, ± SB E fa M gj B It , 

g 0 jst ± 2 0 j& A, % & t -g % <o » 2 » <o =pt a a< f b ^ a a& *b g t it « i t 0 ^ a * 3 0 ^ 
»K7y»^»i>aff7v^y(Dj>ft< g, — tj £t % j>n l fc *> <o fr 6 ft t? , ± ga c ia w ^ 

X«^fb9 L ^>^^tcbT ; ecD±IiJti:^r H fiScS^^§ili:tcj;D> SEfnlSiJ®*^ (l 0 
0) IXii (0 0 1) B5fcfl|^EiftS^:5XS-e*D, ±IBEE«f*B^r»fiSc'r5X@«s 
ilBElRlSiJffllJifc.tt), Kffi*f*B^ (0 0 1) ffi(cffiftEft£-££I§T-fc3fc£D£:f 

[ 0 0 6 9 ] 
[ 0 0 7 0 ] 

M$S 2 l oam, ^y^^x-y hSE»8iOSi?-efeO, CO^WeiJ;, W*«8_ 
X tt 9_IB 4£ © > ^7 9 J x >y h v V t, ± IB f 1/ 9 P x y h <y F SB ® « {* i: % ffl » 9 
lb * & ffl *f » K) ¥ ® fit A . ± SB ffi » » «b # S t J; »J > * ^ x <y h -y K SB ft 
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ftt»LtiS#lLT^5 ttt, m -< > ^ V x. y b <-\ -y H {c 43 T EE tl M lc M M T £> 

[ 0 0 7 1 ] 
[ 0 0 7 2 ] 

immmm 1 ) 

1 1 li% ^SSEO^SiiJBaitefl&SfiEfcjR^fciSL* HEtcfe^T 1 lli, J* # 0 . 3m 
m©H-l'>'fv' 1 J3> (S i) 1 ± fc ti , j? & 

#0. 0 2 /imt^^tf ^ y (Ti) 2tf||?ni^§o ft , ±12 

g « 1 ltt> S ifcffi«t><DT?ttft<s # ^ * IS fi * illfi, -b75'ynifi|T 
£ o T fc <fc 0 

[ 0 0 7 3 ] 

±IBfB*Jgl2±t{i,)P*^0. 2 2 /i m t* S o T 2 . l J &;P%CDTi^j^i)PLfca^ 
(Pt) frSSSI 1 (Dfgl 1 '4 !b^J5g?tlT^§„ C © SI 1 © * ® « 1 4tt (1 1 1 

) ffiBBft i: ft o T </•> § „ 
[ 0 0 7 4 ] 

_k IB sg 1 <D « ffi * 1 4±fCfi, v > ^ > (La) Otfitfl 2 ^6 ;b % T? & f? fr> O CD # 

n«aia*t-r5P l T^sasEisiiwflii 1 5A'f«?nt^i. ^ o as r&i m w « 

1 5 » (1 0 0) IXa (0 0 1) H(C«^BHlnlL.Tft!3, ^ © fc£ 0 . 0 3 /t m T* fc 

^E> o 

[ 0 0 7 5 ] 

± IB BE ft fffl W Ji 1 5 ± fc tt , m ifi 3 fimt$otlSftI^X«jE^IS^^n7XA 
^ hSg B e 0 ii^St§ P Z T^S&^EElftl 1 6 tf«*?nt^§ 0 C CDfiEfcttJi 1 
6 « (0 0 1) ®fc«5fegElRlLTftSo ±IBP Z TOfiStt, Uh 0 0 ^ lS#i t 
(^;^7t hnb°7^iiS) WifiOfij* (Zr/Ti = 53/47) T* * S 0 fft . EES 
ftll 6(Cj3tt5Z r/T iiB^tt, Z r/T i = 5 3 / 4 7 CI55f , Z r / T i = 3 
0 / 7 0 - 7 0 / 3 O-PSfltfi^o S fc . El^M 1 6©I«#8tt, PZTiCS r, 
N b , Al^QjS:&&^*$WL;rcfc©^<DJ:5fc:, P Z T ^ t § EElftST$n 

lf<k<. PMN^PZNT&oTk£^ 0 2 0. 5 — 5. 0 /i m O S6 H T 

tl If cfc ^ o 

[ 0 0 7 6 ] 

± IB JE M fa M 1 6 ± fc li ^ J¥^^0. 2 p m 7? & o T P t i^&SS 2 ©til 1 7^flg 

M J¥ (2 0 . 1—0. 4 /i m©|fiHT*fehtf 
[ 0 0 7 7 ] 

^lt, c o EE « m =? it . ±Eig i i ± ic . i 2 . \ (Dmmm \ 4, is rea sj n 

ill 5, fftftil 6RtfS2^til l 7 ^X;^7 ^Stc J: DI^«ILTilL/cfe 
oiili 70«Iftt^ S J ft* • f ;l/itf t o t J; i\ 

[ 0 0 7 8 ] 

± IB !B * /■ 1 2 , ± SB fi ffi 1 1 £ ^ 1 O * ffi If l 4fc0«»te*iKfc*fcfc©t>©T?2& 

0 T , TitB6f, £ > £ ;V , ^7^r;^L((^aAXi^n?) (T 

1 # ) Oft§tH*ISLTUl\ i; N m * fct 0 . 0 0 5 - 1 fimOll^fttltf 

^ ^ 0 co^*gi 2ttigs-fLfe*esBat>(DT?tta:< N isi litciioiiii 4^ 

I8(^St§ ^Matt, S 1 OtII 1 4}CT l#*tStlT^5iDT, » 45 1 1 
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[ 0 0 7 9 ] 

±E8lOISil 4B, lii:LTOaiJ*tt4K&T8:<, T i * S 4P L It C t ic 
£ D ^ ± IB E [ft M 0 A 1 5 (l 0 0) ffiXtt (0 0 1) ffi^iftEfi5*^8IJ^fefi 

C <D T i Oftt)!3^1ftf^y^^iPLtfe J:^o CO^^XtiMfcfb?-*:/ 
© 5^ *n » « , 0*Si 3 0^;l/%«Tt*fe5 d LV^o S ft , ^ 1 ©til 1 4 O 

^i^ItStitf i < > JK/PteO. 0 5 — 2pm<D*SHt»**ifcfJ;v»o Wk ^ l © « 

1 4K33»«Eia*J»/»l 5WOSffia5fcffi«-rS?-^>Xf±*fb^*>tt, llOll 

ft . i: SB E ft fftl ffli S 1 5iBoaiffl*6setH'*-*c:ktt»Hft< % ^ajLfcfcLTfe*©^ 

tB M 2 n mi H^Sl/\ 
[ 0 0 8 0 ] 

± f B E ft $0 $P S 1 5 tt , ± SH BE tt ft A 1 6 <D IS A tt & tf (00 1) BEfttt^ft±£^£ 
o T, * O ft . La*#*iOZr*tSt\ tt©**r«tfffc¥*l&fij««fc 
DtI»4PLTfcLT^«. EEtftil 60fS*ttRt;Elfttt*rtl±S«*«jft* 

L aOtSIB0*i8*2 5t;V%«T"e$nif IBottm 0 SiBi 3 o t 

;l/ % fit T 5i *J f S o £ . E ft ffi fll M 1 54i«t8Ufili, ±BP L TtB5f % c 

. V jT* $/ 9 ARtf V ^ if 1/ (D'pft < — ^r**4nbfcfe©T?*r3TfeJ:^o ±E^;I/ 
n - t> 2* o # # a t& 2 0 -=E ;l/ % fit T f § a v ^^^^^Stfv>^f><7)^5g:< £ — ft 
% An f £ m & > — *;l/jSfti*»±o*jB*i o ^ ;]/ % fit T ( ^ -f ft — 73 © fin m 

tfOT^oTU^) T*g§atf!fSH/\ $ It. EftfM®B 1 5 (DMVB 0 . 0 1 ~ 

0 . 2 /imoEiT^na^v^o 

[ 0 0 8 1 ] 

^tt, ± f B E ft fffJ fP if 1 5te33»S^ltD«ffi»l 4fllO*HiE«ffitt, H2fc^f± 

O IZ > (1 0 0) B X te: (0 0 1) ffi E ft © tS i|S 1 5 ^ 1 (Dili 1 4 Id 43 %> E 

Ift SO » « 1 5ffl(0«B»Kfilt«f*V (llCiill 4fc:|fc{b* : *>*^^Lfc» 

^ fc ft EK fb ^ £ > t & & #\ f 5? y^tt L/cl^7?fe^fcLTiftf 5? c ttf 

*S) llcffftbT^TlISifttlKftlfffies&siBfmi 5aOiBKtfSlOt 
ill 4fl[fr&EE«#»l 6l£|SiiPoT**<48i5l*tLT^*o — f& 1 <DM 
MM I 4 & (1 1 1) E ft & £ ft ft , EftfftlffllJl 1 5^feV>Tf lOilll 4 <D * ffi 

smc *5 w- § ^ £ ^ x a r fb ^ * > # w ft l a ^ gp ^ © ± do flu « 1 5 b v it . (1 0 0 ) a 

^ (00 1) ffi ft E ft L T E> f\ tl C T (1 1 1) ffiElftfcftoTV^S ($1© 

till 4 0tt»fcioTtt (1 1 1) ffitt^OElRlfc8:oftDr€;V7 7Xfc4^ftD 
*T £ ) o (1 00) a- 5 ? (00 1) BElfttftoT^ft^«« 1 5b(i, Eft 

ftdfflJ JB 1 5 © SI 1 <D « « Ji l 4tt<D*Bfr6I*'et, 2 0 n mifiSlf OlSHIi: L*#4 
?\ EftfflfflJBl SOlUtfO. 0 2 |imH±T6nif, E ft §U fflJ Jl 1 5 <D EE tt #: B 1 
6l©gffiOK^ft:^ (1 0 0) ffi X & (0 0 1) S E ft © £K 1 5 a £ & 3 0 
[ 0 0 8 2 ] 

± IB BE M W A 1 6 , _t IB E ft ©J ffli B 1 5 D (0 0 l) ffifciftElRlStiftfeOT^ 
* (0 0 1) BElRlfiali90%KJ:i:4^T^5o 
[ 0 0 8 3 ] 

fSk EftSiJWB 1 5 <o i±*{*« 1 6ffllO*S^Tft^±E««l 5 afcftoT^S&Btta 
< . M J* ^ ^ t) /J> 5 i/^ ft ^ , (1 0 0 ) m R Xf (0 0 1 ) BtKlRlbTPS^ffl« 1 
5 btf»»fiStSftbT^Tfei:l/\ COi^fti^-PftoTt), EftS'J»Bl 5(Dliff 
^ 0 . 0 1 11 m fit ± -e & tl «\ Eiftll 6{U©g®<D;*:B|5$M± (1 0 0) IXI4 (00 
1) BEftOfftiSfc&D. fflftil 60 (0 0 1) ffiEl«aS*9 0%tt±fct8CJ:«« 
ft 5 0 

[ 0 0 8 4 ] 
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[ 0 0 8 5 ] 

t4bS, S iSfil 1 ±t£, ffiSI 1 2, $liD|g|l 4, E Ift M IP M 1 5, ff*f* 

JB l 6Rr>*l20tIli 7&;t'<>.y*&li:J:!?JH&jftMtr«. 

[ 0 0 8 6 ] 

IffiSfl 1 2(i, T i F?ffl^t> £ K 1 1 ^ 4 0 0 "C fc *U DA L 4 Ifi 6 1 0 0 

wo]SHM*^j%EninL> l P a ©7;l'd r y**xtti'p, l »flf sits c tt;i otsn 

^) o 

[ 0 0 8 7 ] 

±E» 1 (DMUm 1 4 ^SX/^7^81?ffiffllT, T i hRtf P t * — 

*y h * JB SKI 1 % 4 0 0 t to J!& L & £> 1 P a 07;VdV**XtfJfc«^T 8 5W 

fttf 2 0 0 WOBltt«AT?i 2»B»« , r*ci:lcJ:D1l6ti5„ CfiDftBiafcgio 

tin 4 tc $5 w- « ft m m i 2 tBESiosiswfctt, ^^y^s«^^4iti^ 0 

[ 0 0 8 8 ] 

7 ;P ^ y ^ x o ^ t o t J: < > 7 p ;l/rf>k|fcs|{i:oil-&5Brx-efct>T j e>J;^o 7 ;l/ 

tRStSCttfiSb^o c ft , 111 1 OiStf 6 5 0 t«tt) feK^fc, * $ zs CD 
[ 0 0 8 9 ] 

± IB K [ft f&i flu Ji 1 5 fck , ^ > £ V * 1 4€;l/%tttS P L THiSftffi (PbO) ^ 1 2 
;l/ % iS » te to X T IS ^ L ft IS * - y *y h * m V> , 161 1 ©Sg 6 0 0 tT\ 7 ;l/ =r 
y^ll^g^Sift* (#XftatUr : 0 2 =1 9 : l) fc 43 ^ X , 8 
Pa, iSHSIA3 0 OWO^fftM 2»ffl««t5J:kKiD»6n5o 
[ 0 0 9 0 ] 

w x ± is bb irj m m m i 5 & * ^ v $ mic £ % mi&T zmte&m^ & r & ^ tmm t <dm 

& II 7* left if &mmftE.lt, 0%*i8A l o %«T"e*5C i:*!ff$bv\ c fttt^ ^« 
ffi<#fil/4^«BTtt, EftftJfliJI 1 50*SJHt*ffiT-r«— »*#EEtf l 0 % 
*a«.5t, (1 00) ffl X tt (00 1) |OlftttfffiTf«fr6 , PJ&5o S , ft £ 
g > 0. 05Pafi(i5Pa6(T?»5i:fc3Pjf$U\ C ft ti . ft £ jS 0 . 05P 
ain*S^^ SB [*] »J Ji l 5©fSSfttf[f £> o < — 5 P a ® ;t £ £ , (l o 

o ) ffixii (oo i ) ffioEfttttffiTt«fr6'e*So 

[ 0 0 9 1 ] 

Sfe, ± B IB IrF fMffl /■ 1 5*X^^*gt± OJgfigtSBOSfi 1 lOlSH, 4 5 0 °C 
tt±7 5 OTCttTTfcSJlttfaSb^o C ft fct , S$ 1 1 ©ISAM 5 OtiH/hS 

, 7 5 OtiD t**)/^, jSIl^lc, Itfctsn? P btfistsc i:t i D^fiL 

[ 0 0 9 2 ] 

it)!fj Lv^li, ± IB Ik * # EE * 0 . 5 % fit ± 1 0 % W T t L , froISSS 0 . l P 
attl2PaWTtf8iitfc, Sfil 1 ^?gg* 5 0 0 °CK± 6 5 OtKT^t^L 

[ 0 0 9 3 ] 

± ih <d ct 5 }c sh fpj f ij m m i 5 * j« -r ft s c <e> be fri »j hp m i s a , j l^nn 4 t 

*»«Er^*JWJSl5ifflOSaSP5teiSft^S^*>*«tebT3|gartcSL. C ft X *) . 
f ^ >±(C*5^T (1 0 0) ffiXtt (0 0 1) ®tcBBlRlL^<&So £ ft > -C(D=f- % Z/j$ 

B 2 n mi D fe^?^) O T . IB [r! ftl ffll Jf 1 5 , (1 0 0) B X « (00 1 ) ffiicJ: D 
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— JBBB[dJL^<%£o — 75\ $ 1 OlSI 1 4 « (1 1 1) SElRlte&oTVSfctfK K 

r*j so flp jb i 5 izts^xm i © m m m i 4 o8B»(cfctfsf ?>tf#ftia^»»©±iiii 

« « t? tt , ( 1 0 0) ffi* (0 0 1 ) ffiEfqifciiaeft^ (ne:T?B % ( 1 1 1 ) ffi E ift 

& & ) 0 co*«tt±E»siij«ate3inT/>s<a:8— (1 00) m x « (00 1 
) MEfojofgiSttss^c-rso L^fgs, e ft »j w * 1 ssns^ss 1 otsi 1 4 ai o « 

Si£#SPMU ±a?O^P < . ©til l 4 te fct* SEirHWWJB l 5 flloSffiSPfctt B*T 
§f (100) ffiXte (001) ffiffi^I©S« 1 5 a m 1 (DUMM 

1 4©*H»fc*«rt*^^>At^ft^ftv^jp^<D±«fc#ffibfrO (1 0 0) B ^ (0 0 
1) BElSlfcSoTV^^fijg 1 5bt*tf5i:tKa:D, C <D (1 00) ffi X (0 

0 1 ) S BE [rJ © ^ « 1 5 a fi ^ 1 <D * ffi Jl 1 4 {BO 6 * £> S *f fill ( EE « Jl 1 6 M ) {cO 
frotfi < 5!)> SB ft fffl fP S 1 5(Dffitftll 6 W CD ^ ffi T ii . BS £ ft: ft (1 0 0) B X 

(0 0 1) B SB ft IS itfs 1 5 a ^ 5: § o ^LT, - ^ A O^eiS 2 0^;!/%^ 

T i: XDtf itf O^a^. 2 5€;l/%JLXTi:tnfi\ Eft*J»»l5<Dil8ftte 

■^ElRltt»»aR:iRl±-r*o Bfc^;l/3-!>ifl!)tSia«^a^ttil % #SSJ«SSlWteZ 
r Mffcftfr 6 a 5 IS S te 4S V> * # ti«6 < & D , IS Ste © fgT K fflJfffl S ti « 

o 

[ 0 0 9 4 ] 

±EEE«f*JBl6». PZT (Zr/T i=53/47) 0«B#?-y^*fll/\ £ 

si i (du&6 i o°ct\ t jv^y tmmtcom^nmu^ ( # x # « it a r : o 2 = 1 

9 : 1) fc & V> T\ l^fiO. 3 Pa. iSHSl* 2 5 0 WO^ft t 3 BJFI^iEt § C J: 
[ 0 0 9 5 ] 

H s ± E ffi « ft /■ l 6SX/t 7 ^Sia!3lSt§S^ffifflt§7;Vi>i:lli:Og^ 

(0 0 1) BEfilfttfftTt8fr6T*4o Sft, XSSlix 0. 1 P attll 
PaKTT^§Ct^!?SH/\ C ft fct > X £ ft & 0 . 1 P aAD t^S^fc^ JEE * f* S 
16©^H B H ttRtfEE«#tt^^Bo<-73, lPaJi^^, (00 1) ffiEftfitffi 

[ 0 0 9 6 ] 

Sft, ±EIt*ll 6*X^y*ffitJ:D»J«tSBiO»Sl lOfiSB, 4 5 0 °C JK 
± 7 5 0 °C W T X $> % C 3 S L ^ o Htlti, Sil 1 OlStf 4 5 0 t±t) fe/hSt^ 

50°CJ;Dfe*f^i:> ■l*te#*ti«PbW3R»'r*c:i:fcJ:t)^jab, 

[ 0 0 9 7 ] 

1 D!?SL^Ott, ±E»iR#EE*l%fi*±l 0 % fit T i: L , i^SSfi? 0 . 1 5 P a 
fit ± 0 . SPattTitStttt, S 45 1 1 (DiSg^ 5 2 5 °CKJ: 6 2 5 °CKTi:t§ 

n t x $> z> o 

[ 0 0 9 8 ] 

iie^j; ^cEtfti i 6 ^jg^-rnts, (loffifti i 6 a, ±eegj#j»» 1 5 qj± 

tftll 6«OSItf (1 0 0) B X (0 0 1) BEftt&^T^&CfcT, (00 1 

) b e fRi fc a d c c c » . z r / t 1 = 53/4 7 t^K^^iiftsi^^, 

^IBfrg^oS^fctt, (1 00) it (00 1) BtttHUftSfe*^ c o S B 

(1 00) BBBft^^t?) . -^cd (00 1) BBBftfi (SSf*:**© (1 00) B 
K ft ft ) ff90%ttlfcft8 o $ fc ^ SB ft $JJ ff M 1 50ft»tttfSff7»5fti6^ 

m f* » 1 6o»fittt»ftfffca«o 

[ 0 0 9 9 ] 

± IB |g 2 © » ffi 1 7 tt , P t J-yy h ffl T . II fc: $5 T l p a©7;Pdfy*7 

* 2 0 owoSfjBifc»*rT? 1 o^MJgJsR-rac: tia Di6n§ 0 
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[0 1 0 0 3 

JH^SCttf^tSfcktt, ®ilStt*lRl±*-*SCi:^T»*So S ft » Z r & ft "ft 6 
ft § IS A '14 *MS V^M ft B fig * n H V © -V s JEE « * =¥■ © W « J± * IrI ± £ « 3 C fc T* * 5 . 
[0101] 

fkfo&ifcMML fzmMMlc-o^T mm? % * lXT©#^iS0!l l ~ 5 (c*5^t« 

, mw.±K, mmm. mi<ommm, m^mmm. je n & » & i§ 2 <Dmmm*miz&j& 

) o 

[0102] 

(*M 1 ) 

c <Dmmm 1 © t <o\t, H&3r&«tf ±isfttt&flR-eiKi!B uft t, © t 

H D © i: L ft 0 C©ilffi#lJl©JE*IS?©#Jgi{c«:, *7y* J ?Bt*.HtH:j|&nftfro 

fto 

[0103] 

■?-LT, fg 2 ©^ffiW^^^^SMcOBEWftJPO^agatRlte^MfflfiSc^lB^fto f ft t> *> 
> X^E!»fj£{Cj;5<S«f^5>> EE ® # @ « (10 0) BBBlRj^S^^^^P^XA^hS 

is ft « ifi * * l , (ioo) iSEftsao = 9 7»-e*t>ft. $ ft, p z t si © is j?sm , 

T i J± ti 5 3/4 7 T*£^ft„ 
[0104] 

ffcv>t\ EiftWJWJB^jgjfR-rsiflom i o«ffi»o*ssEiai'it&tJ f aiiaj«*ia^fto -rft 

fc> 15 , X«H8T : i£fc«J:9»*T*fTofel8^ P t§n± (1 1 1) SEfafcjSLTVfc. $ 
ft> XS^t?^)t (XPS) T?SB*P. 5 nmOglJ-eOifig^ff^ffofciS, Ti 

M it 2 . l •=& ;V % T? & o ft c 

[0105] 

#V>T?* £E*f*Jl^^fig1-§MtO@H(qlSiJffllS©^ffiSaiRlttS:t>"Mfflfig^l)i^fto c © BB Ir] 
fiJSICD P L TIB (10 0) ffiiHlpJ^n^ X* -< MgHISSLt^ft. 1ft . SB IrI 

Mlfioft i otsmtB (i i i ) ® bb rm £ ft o ft g|5 # # M 6 n ft o C © (1 1 1 ) 

m IB IrJ ft o ft g|5 # It , ^ 1 © « ffi g co ^ g gp Jc $3 5 £ > # ft L ft I/"- gp # © ± {go t 

5 > * V AM 2t*%tSStl, P b 8 * ;l/ % M » £ ^ $ ft T ft „ 
[0 1 0 6] 

<fc IC „ |2©tii*MtSMO*{i©tO§ffl^T, ^-f^yi'iaD 1 5mmX2 
mmfc^UDfcHLft^V^W^ — 1 0 OfflftfiL, 0. 2 /xmJ¥©g!2©ttffiJl;&X^>y 
^Sti^BlLT, ElSSd 3 1 © SI Jt * fx o ft ( J± « 5£ ifc d 3 1 OigSSCO^ 
T « . #1 fcf # HI 2 0 0 1-2 1 0 5 2 ^ $g # ffi. ) „ C © 1 0 0-fI©#;x?-lW«— ©flE 
i£t©¥te)ia - 1 2 7 p C/NT$ Il^tlio=4. 2 % T & -=> ft „ 
[0 1 0 7] 

^V-«T,±IBJ±«|g?©^2©«ilJl^r, lmm^-eo. 2 jimfOP titltX^y 
^SiaO^/WX^^ffl^t 1 0mmraPl"t?6 5ffi»figL, ^n^n©^©^®® 

tm i (Dmmm t(Dmicnj±^wiuLxmns^m^.vrco wt n jee m it , « be bj ^ tc 

i?lltt^ 1 ft A ft S ffi t L ft o C © ftS * , if EE ffi © ¥ i§ ($ 1 1 8 VT$D, If 6 
O ^ (i a = 4 . 2 % T & o ft o 
[0 1 0 8] 

( * m m 2 ) 

d © ^1 fi£ #ij 2 "£? « . S ffi ^ , 0. 2 5mmiO(|i 4 Xr >1/Xl (SU S 3 0 4 ) 

£ L , MJP0. 0 1 ft m © ^ y ^ ;l/ (Ta) Hl©mffiJltcti s K JS 
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0 . 2 5 (imTS^TKftf *>*8t;V%^ft8P tI4, m&kMWMtctt, MB 
*^ 0 . 0 3 /i mT*<fco T 1 7^;l/%Ov>^^*^*L*>o»(D#WJlW<b¥*l&iE«i: 
Jttj[LT6 ; E;l/%IifSSPLTi ( 3 ^ ;l/ % <D v ^ w * A * ftj b t> <D ) * , EE 
«^*»teti,at»^2. 7 /imTSSP ZTI (Z r/T i = 4 0 / 6 0 ) |2©| 

sifcB, m&tf o . i /i m o p t m^^n^tim^tco 

[ 0 1 0 9] 

± fa ffi v m a , t a # — y ^ h ^ ^ t , »«^5 o o °c e An m l * #6 1 o owoisja 

» * * * W tU L , 1 P a(D7;Viy^X*T% 1 »H«ST5 C tic i D»fto 
[01 10] 

± IB ^ 1 OilKi, JSX^y >81*ftMLT, T i & — f y bRtf P t b 
* ffl Sfi* 4 0 0 tlClnil/S:*^ 1 P a0 7;l/i>fcl*t(Dil##IMt ( # x 
*lttAr : 0 2 -1 5 : 1) \z $5 ^ T 1 2 0 Wftff 2 0 0 W©KI»tA"f 1 2 # BB 

[0111] 

± SB SB ift ffil fp S & , 2 0 =E )V % <D 5 > & zs % # M T % P L T IC s 3 )]/ % <D v y 5t 1/ ? A 

*»lwL36^o»{bft ( p b o ) * i o ^ ;i/ % m m fc Jn A t in ^ b fc jfi jjg # — y y b % ffl v 

> lfilfi6 0 O tt\ T;l/=fvi:ifc|Ri:Ojg^35H«* (ifXftlttAr : 0 2 -1 9 
: 1) $5 V> T , I^gO. 8 Pa, HMt* 3 0 OWO^ffT 1 5^HSStS(: t 

[0112] 

±SBflE«ftJitt. PZT (Zr/Ti=40/60) OK8*it-y'y h tfflt>, XCS 
S 6 0 0 tt\ r;I/rfVfc**fc(DS^»H5(* (SXfrittAr : 0 2 =1 9 : 1) fc 
*V^T, JiaSO. 3 P a, iSaifttA 2 5 0 WO*ff"P3«fH$i8tSCtfccl;Dffft 

o 

[0113] 

± 3B ^ 2 O « ffi JB , P t b^rfflv^T, Sjg^fc^T 1 P a co 7 ;l/ rf > # X rfi 2 

0 0W©»«»«*T*#j«rscfcfcJ:t>l»;fco 

[0114] 

CO*»«20ff**?0#ilCfe, >9y^||!l|BIBnS:*5fto 
[0115] 

ra«o7?teTW^fetc:a, Eittm coo 1) ffiiaiPiiE^r B ^^a7x*^b§y^ 0 B s 

^Jg^^L, (00 1) SElRlKBa = 96% , P*^fto £ * PZTMOfij«tt, £ — 
y y MltHUTZ r/T i Jt tt 4 0 / 6 0 T$^ft o 
[0116] 

> P tin (1 1 1 ) SBBfp]#SLTV>fco S , K fb ^ * > m fcfc 8 ^ ;l/ % T & o fe 0 
[0117] 

L T JR » (0 0 1) BElft^n^x*>f hSJISSiiS^SUt^feo W , E [ft ft! » JB <D SI 

1 ©«ffi»ffl!lfc: tt (li i) ffiElftfca^ft»»tfI6ftfto c co (l l i) HBftfcS: 

£ t # A 6 n § o S 7c , v 9 * v' ^ A 3 ^6 ;l/ % , 5 > £ ;y ifi l 7 ;l/ % # # 5 ti . P b 

[0118] 

V^KiD 1 5mmX 2mmfcffl!)HiLftAyf l/;^*i OOiffBL, 0. l^mff 
OS2 01iiSX^y >Stit)»jJLT, J±«^SS(d3 1 OiS^fT^fcfcCS^ 1 
0 0fiO*>fI/;^(DEtJ|R©TiSi|B - 1 2 9 p C/N?$ 9, HIBoSBo = 2 
. 9 % T o fc o 
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[0119] 

m^r s ±mi±Mm^ (Dm 2 (ommm* , 1 m m^i -e 0 . 1 umiop titLtx^y 

8 VT*feD> HT 6 ^ ^ o = 4 . 8 % 7? o fc 0 
[0 1 2 0] 

cmmm 3 ) 

C <D$ZMm 3 11^, 0. 5 mm m<D/^V V I±mm>M it ^ * (l 0 OmmftD-^X 

) t L , ft * Jf fc tt * §1 0 . 00 5/imO^.>y^r;l/ (Ni) JH N S 1 © « ffi B fc Ji ^ 
IS^O. 1 5 iim~i?fo<z>m? 1 8t;V%tSt5^y^')A (I r) M * ^ BE IrJ 

$fj ffll B (i , M 0 . 0 2 |tm1?6oT8 ; e;l/%<D7y? vstf i^ojsottlff 
ft 3* « fi ffi t it « L T 1 6^;l/%a*J"Pfea P L TI ( 1 ^e;I/%OV>ar>*jSJBLfc 
fe <D ) * * Elftl^li, If 2. 6|imt*$§PZTB (Z r / T i = 6 0 / 4 0 ) 

*^^2©«tijifctt^jMj»tfo. o i fimop tsstnfnfflv^co 

[0121] 

± IB ft » » tt . N i $ — *rv h *m^X , 3 0 CCKlftlJftLa^B 2 0 OWtDiSJI 

K * * «r ffl iP L . 1 P a © 7 A/ dt > ft X * T? . 1 # H j£ t S £ ic «fc t) ?# ;fc 0 
[0 1 2 2] 

_fcE£l ^7tX^7^gI^f ffilt, T i hRtf I r £ — f y h 

* ffl 1S*6 0 OTCfcftlJRL&tfS 1 P aOZ;l/^>^X^^*5V^T 1 6 OWRtf 2 

[0 1 2 3] 

± SS IB iRl M fP JB « . 1 2 t ;V % © 9 v * > * $ St S P L T \z , 2^;l/%(Dvy«>^i 
ftPb^oIKkft (P b O) * 2 2 *;V%»Mfctt*Tl|-&Lfc«IS* — -Fv h*fliv^ X 

«igS5 8 o°ct\ 7 tmmt<Dm&nm%L* (ftXfomtt A r : 0 2 = l 9 : 1 

) fc V» T * 8 Pa. iSffll** 3 0 0 WO^ffT 1 5 ^BJgfiSf 5 C t fc J; 

[0124] 

±EBE«#* tt, PZT (Zr/Ti=60/40) <D jfttg# * ? y h * FB ^ . 

g 5 8 0 °CT\ 7 tmmt(Dm&mmU* (ifXftlJtAr : 0 2 =1 9 : 1) C 

*5 V> T\ S^fi 0 . 3 P a, SMI 2 6 0 W <D 3k fi= "C 3 Bf M fl? J« *T * C i: fc <fc K> f# tc 

o 

[0125] 

±ffE^2<Dttffig&, P t^-yy bSffl^T, ^ S &C V> T 1 P a © T 7 /!✓ :f > # X ^ 2 

0 OWOiKI»**-e^J58tSC fcfci Of fto 
[0126] 

[0127] 

• #IB (1 0 0) SE(RlS®*ft3R^n^x*>rbSJISa«Jfi*3SL, (1 0 0) ffiSB 
[p] tt a = 9 5 % 7? r> fc 0 S . PZT|(Dfi|(i, ^-^7 MM^tTZ r/T 
itt(i6 0/4 OTSofto 

[0 1 2 8] 

l^T, Eft3jr#M#JKj£t§iu©ftl©*SB© 

, I r M it (1 1 1 ) BE|nI*SbT^fto S fc s T i Itt 1 8 ^ )V % T & o tc 0 
[0129] 

LTsm (i oo) HEiRi^n^x*-rhgy^a*ii*^LTv^fco w * e ft aw » « © ft 
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So S: ft , ^yjy^i ^ > ^? > # 8 ;l/ % # * S ft . P b ifi l 6 ;l/ % 9 S( fc 

[0130] 

& fc . m 2 <DMMm%&l£? %m<DVim(Di>CD%:m^T , & ^ is > ? IC & *) 1 5mmX2 
mm(cffl5fflLfe*yf 1 0 Olf^fiL^ 0. 0 1 p m JS © % 2 <D til ^ X 

OEEIgRO¥iSilB - 1 2 2pC/N?*D, tf6^*lio = 3. 6 % T & o ft 0 
[0131] 

$cV>T , ±Bf±mm : ?- (Dm 2 commm^: > 1 mm£f 0 . 0 1/imffOPtffllfcLTXA 

D ^?;V7X?*ffl^T 1 0mm Rfl PS T? 6 5«|L, * hftlOS 2 <D1S 

1 5 VfSt), fcf 6 O * B a = 5 . 2 % * o ft 0 
[0132] 

t0^iM4TI^ Ifi*^ 0. 5mmIO# 4 i/ij 3 ^>XAfc ffifllcft 

, Mm 0 . 0 1 /imOf SlOtfiifctt, DStfO. 2 5 ^mt^otift 

f ?>*5€;P%^tf8 I r EfiffiflVJffc 14. KJS 0 . 0 5 ji m * o T 1 0 

^ P L TI§, EE*#Ji fc tt , IVtf 3 . 2|imT*5PZTl (Zr/Ti=52/4 
8) «: , S2(D«Sifcli, lltfO. 0 1 ^ m <£> P t JK ft ^ ft ffl ^ ft 0 
[0133] 

± IB & S JB 14 . T i h 5 ffl ^ T , Ifi^: 5 0 OICfcftURLatfB 1 0 0W(D§@ 

[0 1 3 4] 

±B»1<D*«JBJ4. ?7cX^y$8i*ttfflLT, T i £ — hRtf I r^^yh 
*fflV\ IS^ 4 0 0 °C fc f& L * ^ 6 1 P a <DT JVdt > £Wt & £ <DM&&m%L$* ( # X 
ftittA r : 0 2 -1 0 : 1) C«^T9 OWftff 2 0 0 WOBSaiAt 1 2 # IB J« 

[0135] 

-tiBBBr^lSaffllWt*. 1 O^/VroiDyy^y^tf P L T^iftlS (PbO) 5 1 4-t 

£ <DM&mmntp (^XftltfcA r : O 2 = l 5 : 1) fc *5 l> T , ISS0.. 8 4 P a, 
iS JS *S « * 3 0 0 W <D =fe ft ^ 2 0 # III m J« f & C fc * 9 # ft o 
[0136] 

±K EE PZT (Zr/Ti=52/48) h*ffll\ SfiS 

S 6 2 0 tT\ 7;l/ny^iI^(D?g^gII^ («X*«JtA r : 0 2 =1 9 : 1) fc 
fe^t, 1SS0. 4Pa, BliSIA 2 7 0 WO*ff?3^B^J«t?aiC«kDfft 

o 

[0 1 3 7] 

±ES2©tIiB, P t f?:ffl^T, S S fc 35 T 1 P a o r ;l/ df y tfi 2 

0 0WOiSail[lAT»j«t8C fc fc J; D # ft o 
[0138] 

[0 1 3 9] 

* f£ S &4 (1 0 0) ffiiaiPlSS#:ft^^nyx*-fhS^a^ig5^b> (1 0 0) S SB 
lRlStta = 9 9%T?a6-3fco £ ft * P Z TlOfi«(^ Z r / T 

1 it \t 5 2 / 4 8 T ^ ft o 
[0 1 4 0] 
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, I rltt (1 1 1 ) ffiE[^^^bt^/co £ , m it ^ Z 1/ M « 5 ;l/ % Tf & fc □ 
[0141] 

LTid (i oo) sEfii^n^xi^baaftiatsiT^fto ^ > Efnjuaio^ 

1 oiiiltttr ; e;l/7rXfc8:oftii»»S6nfto c <d T t ;U 7 r x tc & o B ft 

& ft 5 o s fc^ 7>?>^i ot;i/%t??n, p b i o a> % m m tc # $ ft t ^ tz 0 

[0142] 

, S2 t0lSI*}gj8t8MOttllOt)O%ffl^t, £V 2" V ^fc: <fc t> 1 5mmX2 
mmtCi^DfflLfc^V^WS — *1 OOlffSL, 0. 0 1 /i mStD^ 2 ©Sil?:7^ 
^S^iDfllt, J£ « 5£ ifc d 3 1 ©I^^lr^ftfcca^ 1 0 OiO^jyfl/;^ 

OBE«SR-0 3 P*Stft4-14 1pC/ / NT**t). 5 O ? a o = 2 . 4 % T? % o fc 0 
[0143] 

Ml^T,±fBJEE«fS : ?(D^2<D'BffiJi£:, 1 m m A 0 . 0 1 /imlOP tiHTX/^ 
•^Sfci^^/WX^Sffl^t 1 0mraHHT*6 5|fil, -^ft^ft^^20«® 
»fcSlO*«»i:OHIte«EE*B34oLTB*EE*S!lS.L fetes. StffiOTSttl 

2 2 V & D , tf 6 o # tt o - 4 . 1 %T*Softc 
[0144] 

(ili 5 ) 

C <D m M m 5 T* . 0. 3mm|(D$ 4 ^>^^U n>")XAt L x m » g £ & 

< L T , Sffifc^i(D*ffi»*BSJKJ5K"r«i:i:t)fc. JKDg l ©fffilttt, J» JP. 0 
. 2 2/imT?*^T^^^*2. 1 tSP tl*. ElSlW»i£tt, BSS^O 

. 0 3 /i m t o t 1 2 ;l/ % ^ ^ > £ > £ 1 5 ;l/ % <D As 3 — >> A ^ # W L *T> O SS 

ot*l#ft*iHajai:ttKbT l 8 : &;l/%i§It^§PLZTl (3 

^*A**AnL fcfc©) BE«»» te tt. 3 /im?Sb8PZTH (Z r / T i = 

5 3/4 7) * , m 2 <r> m m m tc i* ^ 11^0. 2 m <d p t isfnfna^fto 
[0 1 45] 

± sa s 1 <d m m m t± ^ ^sx^y ^ii^iiLt, t i # — v y b r xf p t h 

* ffl V*. a S £ 4 0 0 °C ^ to JR L a 6 1 P a^7;l/Jy^X^^$3^T8 5 WRtf 2 0 
0WOSIiSli]71 2 ftm&J&T Z> C t tc <£ 0 ?# «, 
[0146] 

± IB K |r| ffi flp A N l 4 ;i/ % <D 5* > £ > t 1 s^iHO^/l/H-Hi^^St^P L 
z t tc, 3 ■=& ;V % cd *t ^ * s/ ^ a * £ An b o m it m ( p b o ) & 2 4^e;i/%aiWK:jtoA 

(SXftltt A r : 0 2 =1 9 : 1) tc $5 ^ T , K^fiO. 8 P a . ISit^3 0 0 

w <d gk ft T* l 2»lHUg«t*e:i:iciDflfto 

[0147] 

± SB EE « {* JB M: . PZT (Zr/Ti=5 3/ 4 7) 0«*5#*-yyh*ffiV>, S ffi S 
S6 1 0 tt\ 7;Wytii^ig^?iat (^XftlitA r : 0 2 -1 9 : 1) tc 
» ^ T , X S ft o . 3P a, R«Sf* 2 5 0 WO*ftt3«ffflBjSt5(:i:li:J;DSft 

o 

[0 1 4 8] 

±IBgg2<Df|ffijl& > P t J-y^ b^fflv^T, ^ratc$5V^T i P a^7;l/nyfxt 2 
o owo*jli8t*"P»j8t« cfctj:5»fe 0 

[0149] 
[0 1 5 0] 

?tt, ^ 2 <D«ffig;&J£j£ir £M^J±«{*)iO^^^ ee 
« » * tt (1 0 0) SSElfta5ffi#»3R^n^^*>fhS*Sil«l3S*«U, (1 0 0) MSB 

fp] JS 14 a = 9 8 % T? o fc □ * fc . P Z T M O j£ It , $ — ? V b ffi fig t IWJ C Z r / T 
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i it It 5 3 / 4 7 T? & i fc o 
[0151] 

l^T, mini fflfflm&l&l&ir Sift <Dm l 0«ffi«OjBSBB[Rl14Rt?Mffi^*ili^fei: C 5 
, Ptltt (1 1 1 ) S E fnj * ^ b T V^fc o S , ??yitt2. 1 ;l/ % t? & ^ ft 0 
[0 1 5 2] 

iftt^T?, JE««**JgfiR-r S ffl©Elft«»Ji®)l6iiEftteRtf M ffi JS * H ^ c S , P 
L T JH4 (1 0 0) ffiElft^n^x*-f>S!JsS»«3fi*jSLT^fco W * EAHMloS 
1 cD*«»fflltet4 (1 1 1 ) SEiSl te: a o 6 hfco CO (i i i ) ffiElftfcft 



# A £ n £ o $ N V^^^^i^3^E;l/%, 9 V £ V 1 2 : E;l/%tt?n, P b ft 1 
8 ;l/ % Ji Stf fc: $ £ ft T i/^fe o 
[0153] 

. S2 0igI*}gjSt8MO«!80t)0*ffl^T, ^-Y i/ > iflC <fc 1 5mmX2 

mmfi:fflD(i|LftAy?l//^ 41 OOflffSl, 0. 2 |i mg^S 2 OSSISX/Vy 

?S^j;H^lT, J£ « tfc d 3 1 O ff ft 4 ff r> fc £ C 5 > 1 0 0 i © A >f 1/ A- O 

BE*^SStco¥^fItJ:- 1 3 0 p C / N * tf 6 o * tt o = 4 . 1 2 % T o fc o 
[0 1 5 4] 

Wt^T . iiiBJES*?©^ 2 (Otil?:, 1 m m ft T 0 . 2 /i mS<DP t It LTX^y 
JSlciD^/^X^ffl^t 1 0mmBB?6 5 ffi J£ b . * ft ^ ft CD ^ 2 cD«=dii 

0 V T? 0 . tf6-3#tio = 4. 0 % 1? & o fc o 
[0155] 

£> <D T & S *g ± . ^10«ffig > .J±«f*jl®Lr?^2(D«ffiji4IlR^Jf$^L 

[0 1 5 6] 

z (Dit&mv&nm? left If £ E.n#m It (i 0 0) BEl^Sffiftftf^n^X^^hM 
#S Hr 3fi ^ ^ b , (1 0 0) ffiEl*ltt&4a = 3 1 -o fc Q 

[0 1 5 7] 

$ . ± f E Hi ffi $1 1 fci*fcLTEEieRd 3 1 O ft| SE 4 ff o tc £ C 3 , J± « 5g SSC <D ¥ 
ttB-72pC/N7»^ HT 6 O # tt o = 1 1 . 5 % T? o fc 0 
[0 1 5 8] 

S&fc^ ±IB*JfiWli:naik:bTiiB«flE*ia^bfc4:c5^ flEEfOf 6 5 V t 

B6otBo = l 4. 5 % T? fe •=> fc 0 
[0 1 5 9] 

bfc^ot> ±B*MHI 1 ? 4Elftlii*R&5 EE tt {* g <D ffi H ft ^ BE iSi 

[0 l 6 0] 

6 ) 

£ <D m SS M 6 <D fc <D 14 , ±K**ffllfcttElftMflPMO#3R©*Jb*RS:« ( E ft fftj $J g <D 
X /I *y 5? ^ t> H ffi #0 1 £ m b ) o tab*, C ^ IS [rJ ffl tP g &4 , La*4f LTV^^ 

(PT) frB S ^ *0»O^W*ttfb*»»liJ«i:Jt*S!bTa*!fcttbT^ 

[0161] 

uO^SS^0 6(Dffi«^^tcfe^§j±Sf*g^ (10 0) SEfRlgffi*ffilR^n^x^>Th 
ffl*S»*JS*^b^ (1 0 0) BEfRlfttta = 4 1 %tfcoft 0 * fc . Et£S(0¥^f 
(i-82pC/N'P*^ tf S * a = 9 . 2 % ~C $> ft 0 S ?> ^ . B * BE ffl <D ¥ *9 &4 
8 2 Vest), a5otBa = 1 2. 1 % T & o fc 0 
[0 1 6 2] 
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L It W -d T , £1 <D J; 5 ^SfilBllltioT^ ±IHitlSMOfecD{cJ:b^Sfc, EE « f* M 
[0 1 6 3] 

[0164] 

^(Om^^mTo 03Rr/B4tcj3^T, AS. EE^SSPttT^ot, cl CD EE ;£/ S gp # A 

tc » . -^os^TafRj ( ± t * fir ) ^iit^E^iipgf i o ltfwsnti^o bs 

> ± IB I± * S US P gfl 1 0 1 ©±«PIP*15 «t5fcEt?ftft7^f ax-^»?fet) % 
C tt , BE * S IS! □ 1 0 1 OT«HP*«5i5KEi«tift^^*illEBS#-pfe«o ± 

i2j±*sgpwA<DjE*^gangpioia, <d ±t fc * n ? n fi b t £ ±E7 * ^ x. — 

>»BRtfY>'*liltB»»ClcJ;DBi«ft*e:i'P£EASi 0 2 t?ftT^5o 

[0165] 

±E7^^aX^i?i5B tt, ± £ # JE *f £ 1 0 2<QW§H±tc{ui 



1 0 2&ffg 1 ©S 



1 0 



3 



1 CDS 
3 5 



1 0 



3 

■5- 



( ffl BU * « ) ^#b. cti&I*! 
[0166] 

±E-fV^«»»*TCtt. ^f>*ft»Sfttlt*ffASl 0 2WT«ffltS«I«Il 0 

5 2: , COKliSl 0 5©^y**iEEAS l 0 2t««tSft»O«»Pi 0 6fc 
. EASl 0 2rtO^>^^ttm^^^fci60-r>^^g§l 0 7 t^SLTt^ 0 

[0167] 

Dii, / X ;l/ ffi U fc o T . iioyX/l/fiDlcB, ±E^v^«tKi0 7fcaii"rs/X;V 

fflgfj«®i o 3 icjtLT^>f>f y^y^t b w^^bttjE^f nf n«*&t§<t 5 

6 -d T ^ £ o 
[0168] 

^ fc . ±E7*^aX->»B(DijS%B5 ti^^TRffltSo COg|5tt, 03 tC ^ 

bfc^v^«m^lRli:«itt3gt~«75'fqIOBfffiBITfcao RiTti, ± IB II 3? 7j [r3 k: M 4 

iS 1 0 3 t x C CD 
4fc, COEfili 



#1 1 (Dill 1 0 3 ± (Riat^TI) K R e tl fc SB f*I fftl fflJ « 1 0 



■ i o 4 ± c m t mi ) r: r w- 5 n /c j± « f* » i i o fc 

) K R 5 ft . EE « {* /■ 1 1 0&c±t;it&£g§2cDfl: 



d (O EE « ft: * 1 1 0 ± ( n T fill 



i i 2 cm 



) 



CD 



1 l 2 ± (BTI) tRIJBft, ± IB EE « ft; B 1 l 0OEE*«iSt±D 



* Ift te X ffi L 

>^1 0 2fDfflS^Eilit"^K 

l tio d , ±iai i of ii 
mm i i 2 « , c n & *^ jb fc « 

ill i i a , ctDffiw*-?^^ 

[0 1 6 9] 

ih # * m m i 

10 2a 
1 



i i i ± ( m t m ) k r if & n , § ee 



l 



lilt, C <DffiftjJf 

K 1 02aO±SlCffiltStMIl 1 3 ( 

0 3, EfilSJfll 1 0 4^ fft*il 1 0Rtf$2Ol 

©llil 1 2 « CD ffi R 5 ft T ^ £ C £: &C 3ft § 



m m m -c & t> , ± 

K * #J l l 4 # K 

i i i 



1 3 (i> COS^jB 1 1 4 ^ ffl V^fc % V B# fC . * CD — g[5 CD 

o^scttfttuifei^tt,, c (D m » iw i i 4 a* m m m 



BE H 1 0 2 O ± 



il 1 1 CD T ffi CD Eg m % ffi If ^> « W * ^ L T ^ * o COidfcT'^^^ai-^gPBcDJi 
ftBl 1 llc:e(tSS20lill 1 2tttSJ#Wa5fcit'|IB«l l 3^/rLTflE^?Sg|3W 

ttJ»£E*Sa5»A*af#f*J:5K:UTfeJ:v>o 
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[0170] 

± ib ^ i o * as jb i 03, e [rj $y flp ji i 04, i±nfom i 1 ojttfsz si 1 1 20 

ft * J« *f S tt * ±E*I*» l "eRWircSIl ©til l 4, SB f*l fffij iP S l 5, EE « f* S 

1 6 Rxfm 2 <Dmmm 1 7 tthf nB«-e*5 («*7c3Ro^s«^a*st>tDt>*a 

) o £ fe. ffifpJ$iJfflISl 0 4& tfEE«#JBl 1 OQliifik. BB ft M V JR 1 5 Zi tf 

I 6 i: j en j fn[q|«T?feD> BE ft fM IW ]■ l 0 4 fc 33 5 ^ l © « fi Jl 1 0 3lOlIi£f 

as t± % (1 0 0) h x « (0 0 1) ffiEi^o«g«*^i cd mm m 1 0 3 k 33 &* 3 be ft ©i » 
jb 1 0 4 M(Dmm^^iim^ ^ ^ ^ > ±ic^tEhT mm^\^ tmu^mmic^^f ^ ± 

E««Offi«*<» 1 <D « ® g 1 0 3«*^6£E«ft:JB 1 1 0 l^fpl^o T^; t < % £ « }g * 
[0171] 

& fc: * |3(DI Cf^ESK-fy^^xy K7F\ OSD04tC^f±IBffi*Sg|5 
[0 1 7 2] 

B6 (a) fc: f «fc *5 k: , SKI 2 0 _t fc , Jl« # , ffi * /■ 1 2 1. SKDfill 03. 

ErtilPii 0 4, Etftii i o, i2(otiii i 2, in i i l. ±k4»ihji 1 
i 3^x^7^gtc j:^ibt, mmr&o ±sb«»j» 1 2 1 & , ±iB*fig»»i 

TBifSBLfctBlfJi 1 2 £ H at T & o T , M WL 1 2 0 ^ l ©SSJi 1 0 3 £ <D ffi # * 
«> S » fc » iR 1 20t$lOiiil 0 3tOHfc»j8t5 («f IfeSfll 2 1 * 

jgjsR-rs&fitt&vo o c o g5 a ji i 2 ia, % 3* 0 sn < ^ ssi 2 0 tBit^sts 
o sfc, ainji 1 1 i©*j»fcttcr* % 4*mji 1 1 sKBTistnfhttffltSo 

[0173] 

±EIfil 2 0 ttt, 1 8mmftfcft|LftS iiS4i^5 fl COlSl 2 0 14, Si 

xatS T £ V^o 
[0174] 

±E{B«i 1 2 ltt, T i f*i^T, Ifi 1 2 0 * 4 0 OttjDjRta*^ 1 

0 0 WOiSMSlij^EPiDL, 1 P a©7;V3*y^X*T\ 1 C fc^c J: t)f 
&fl£o COJSf ■ 1 2 1 OifttO. 0 2 fimfc&? 0 8il 1 2 1 O^fiB, T 

1 fig & f\ £ > £ ;V , ft , a )]/ V , - ^;l/gb<li^nixstnB (T i^tty 

) ©fb^ft^feoTfe AV\ S % BR » tt 0 . 00 5 — 0. 2 /i m OlBi ft * 
[0175] 

± IB S 1 Oiil 1 0 3 It . ?SX^7?gf^f fflLT, T i * — y y hfttfP t # — 
y x y b * ffl Ifi 1 2 0*6 0 O'CfctaJftLarA^S 1 P aOT;l/rf^?!fXPF«fc33^T8 
5WRtf 2 0 0 WO*fl»t*l?l 2»B«j8t8i:tfcJ;5ff5n5 0 el <£> |g 1 

II 03O1IB0. 2/im^4!), (1 1 1) S fc: SB ft "T S o £ tc , T i OttiB 2 
. 5t;V%TJ65o 21O^lO*SJil03fe.±IB*S6JP»lfc*^Sffil©«SiJll 

4 ra fit . p t > U ^ ^ A , ^7^9iRtf;l/f^9iO»fr51tfftfc'>4< ife 

TTfeStti^SLi/O $ ti fcf i < , m m « 0 . 0 5 — 2 /inKDKit^ntfi^o 
[0176] 

± IB BE ft SU HP Ji l 0 4 , ^>^y*i 0^;l/%ttt § P L T^iftlB (PbO) * l 

5 ^ ;l/ % Sfl fc ip 7L X m & L fc ffi tl * - y y h * ffl W III 20OfiS 6 0 0 °Ct\ T 7 

/l/^ytSfitOig^iiMft 1 (^xftlttA r : O z = l 9 : l) \c 33 T , I^go 
. 8Pa, iSfli6tA 3 0 0 WO*ftTM 2 »B»JS?t 8 C fci D ff 5ft8o £ <D t# 6 
ft fc ^ £ > H 5 > £ > §8 M H > v > £ > * l 0^;P%*»fro»*fk^jfij«»|&j|Sjsgj:t) 
fc 1 0 %I»ttC?^D7X^-f baSiiigTS^T, SKDfill 0 3 fc 33 «■ 5 BE 
ft *J W B 1 0 4 {|J ^ « B ffi B T £ ^ £ V ± 33 ^ T (1 0 0) ffi X tt (00 1 ) ® 
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@B IrJ L T 33 t) v C <D (1 0 0) IX(± (0 0 1) ®ffi|nl0^^ti^l<D«®jil 0 

P> * <D E fcf M ( EE « ft: Ji 1 1 ON) tlfllfr^TjR^tS. iAMfffl 0 4 lc ft V> 

1 © « M 1 0 3©&ffiaB©^*VXttl|{t? : *>'tf#£L&^W#©±fflffi««, 
(1 00) ® ^ (00 1) ffiElftittftSa^* 5 , Cl<Of«t£H:fiE«#Jil 1 OMfc[qj^o 
T/h£<&3 0 ; eLT, CeiTfli, EiaW»Jil0 4O«JJ*«0. 0 2 /i m 4 5 ft J6 , 
J± * & » 1 1 OfflilO^ffifctmg^flstf (1 0 0) ffi X fct (0 0 1) ffifC@H[RlLfcM^t^:i. 

o 

[0177] 

W«ttO*jH*2 5^;V96WTT?*tiHrj:<* & v O * # ■ » 0 * a * 3 0 ;!/ % \& T i® §*J 

L Z T (^;l/3in<Dtllli2 0€;l/%£("f fct5 ) T*$oTtJ:<, PLT-^PL 
ZTC, V if * */ A ft tf V V # V <D 'p ft < fc t — 7a * IS im L fe fe <D (V^^Aftlf 

v > # > <d ^ ^ a « o * m i o /]/ % w T if * s <i i: jff s L ^ ) T^ottii/\ * 

fc. BEfRjftf'JfflJB 1 0 4 OlVtt 0 . 0 1—0. 2 /imOlEitfentf <t^ 0 
[0178] 

± IE EE « ft ]B 1 1 0 , PZT (Zr/Ti = 52/48) tOjfi»#*-y y b 4fflV\ 

Ifil 2 OtDfigs 8 0 tT\ r;1/:*>'fcl*JISi:<DB'&*H*[* (^XftltfcA r :o 2 
= 1 5 : 1) fc 43 T , H S jg 0 . 3 Pa, 2 5 0 W©*ffT 3 ^IB^filctS 

nJ:^<t5}#P,ft§o C ®»6 tifc P Z TIB, »Sft « 3fi^ n ^ x * h S*S S« Ji ? 
(1 00) ffiBHftl^^^o S fc . Etftil 1 1 p m i: & S o i* > C(DE 

ttftJV 1 1 0 £D Z r / T i fij«tt % Z r/T i = 3 0/7 0 — 7 0/3 0 7f & tl fcf <fc < N 
M JP ti , 1-5 (imO«l"Pfentf ±V\ £ fc . EE « ft JB 1 1 0O«^Mfitt, p Z Tl: 
Sr. N b . Al^©jS4nftl*$*"Lfct><D^O±5fc. P Z T*i«»i:t ^fflfffi 

t* * n ar * < ^ pmn^pzn^£ot*>j;^ 0 

[0179] 

± hb % 2 <o m mm 1 i 2 « , p t^yyh««^T, sfi^e^ti p a o 7 ;i/ rr > 2? 

1 2©HttO. 2 ^ m £ ft £ 0 jgj ^ ^ 2 <D « ffi W 1 1 2 (D fa 3ftte P t tCPISt\ * « 14 

w»T?*n»fj:<.Mj|ttto. 1-0. a 11 m <om mv&ft «fc o 

[0 1 8 0] 

± IB ffi ft JS 1 1 1 , C r?--iry hSffl^Tx S M $5 ^ T 1 P a O 7 A/ rf > # X 4* 2 
0 0W©iSafiS*?6^fflifiSt5 2: fcfcj: Df#5n5o CKDfiii 1 1 1 Olf ^ 3 
^ m £ ft £ 0 COjgRjBl 1 1 <D *f U It , C r izm^t , ~ V >T )V . T ;!/ ^ ~ ^ A, 

£ ;V , £ v ^ X *r v , ^UnvXtte:n6©»{t»arL<ttafb« ( 00 * Uf — H {b ^ U n 

II 1 1 1 /imtfttltf 
[0181] 

± IB * m /B 1 1 3 It , T hSlV^t, S fi fc *5 1^ T 1 P a <D 7 A/ rf ^ X " cfr 2 

0 owo*ll»t*?5»IIB«rttS2:i:fct t)»6n*o C©*Bil 1 3©i*B5 
/xm^^^o C <D * H JB l 1 3 £D *f n It , T i [cRBf , C r f(DSttt^It Stiff <fc 

o S fc , f^FIl 1 1 3 <D m m It 3 — 1 0 fi m ~? & ft «fc 0 
[0182] 

-7a^ 06 (b) ICSti5lC, ffi*S«WA*Jg«-rs 0 CcDi±^^§|5^fAti:, ±|BS 

ilil 2 0iDUti^^X, M^tf 4 -f>f ^xa-os/i; nvll i 30 (Hi 

1 #«) *«ffllT»«Jfn«o Rft Wtc ti N ^-f\ ^yayifii 3 o (J±^SSPWffl 
) t*fbtaROEE*Sffllln(j|! l 0 l */^-y-yjft5o e:cD/^^ — 
IB'(b) 5 W * J: 5 fc , 4O0EAIfflHP» l 0 l^llHT, #fREIt§ 
E BI B 1 0 2 b « , #ffil^cDEE*^ffl^P§|5l 0 l^E®t-^E®iil 0 2 a co K © ^ 2 



(70) 



JP 2004-47928 A 2004.2.12 



5 A^X'yf y^'XH p7-f Xyf y^'f T'JlDILT^ & ffi V 4 B CD BE 73 S ffl m P g|5 1 0 

1 £ »> fig L , EE73M*tA%f#;f>o 
[0183] 

fodii, lErtiuofjaviKi 20 (siffl) zmmmtimffitt a tzmmm* 

ffl^T8lt5, C ©3g#i?iJ<D Jf£fig«m5» fc: £ 0 T&fr*,, H0 (c) fcifj; 

7t> BE 73 B BP « A fflij <D ^ # ® L T , BE 73 B £> 12 IB It 1 0 2 a, 1 0 2 bcQ±®fcjg5l 
Ml 1 4**»K«fcDf**S««o Jl f* 1^1 « , lilft^tf, ±EKII 1 0 2 a, 1 
0 2 b(D±ifc, T«llKt LT, 3^;6^IIt5Igti^S(MA©N 
?Stc<i: !)f fiOft, ± I B N i SSlt, ^--—V^SnfcBBBflgjW 1 1 4* 

J£ fig "T 3 „ C ® 1^ , ft * i& i: L T t£ , 7 ^ U ;V ^ Hg ^ 7^ # Ifc^ fc: 0 ~ 5 0 M S g|3 © « zk £ 

§ © « , ~> u n y m m i 3 o ( be 77 b # is ) tc jg # m m &fz ± ic it m l tc c t * m- m k 
mm.-? z s «t o k? nm>-v & & 0 m sue £ & t , m 2 5 °c , mtfamm 

3 0V, I^«fS6 0#ib<jflT*$!), tO*ftTT*!53~ 1 0 (i mOT ^ 'J /I/il*^ 

'>'J^|«1 3 0 ( BE 73 M # ffl ) ©Ni»it±fc*B«JBJ&JS2'rSo 
[0184] 

■t L T > 07 (a) £ f «fc -5 }C , ±fBMI?nftS i Ifi 1 2 0 (fig (81 /I) i: BE 73 S g|3 
«Afc5, ±£«B£ttfcSB»Jl 1 4^ffl^TSf t5„ C © 8 # «: , Ml 2 0 (fig 
MM) KtfitSnfctfrlfflBl 135III8iItUTfT5. §: 7c , S i Ifi 120 (fig 
M ffl ) tt 1 8 mmcDiT-'f K> , BE73Bg|3«A«fig-r3S ilfil 3 0tt4^>?^ 

-TXtT^f l^ftft, HI 1 tc ^ "T <fc 5 , B & ( H 0 T? « 1 4 B ) OS illl 20 (fig 
KB) ^TlBOSETDSgPfcfA (S iltl 30) K: W U # S 0 C © W ») fi * 0 7 ( 

a) tsti^fc, & s iiii 20 (figsiffl) (d* JLttfmijmBtt a <Dmmo%.mm i 

0 2 b©t*'^fcfflB-r«±dtcffiBf5f^6nfe«ji"efft>ti«o c © u o # w- b , EE 73 b 

b # a * s igfii 20 (fig/urn) m tc jf be , mms^r , mm<D&m*mm&is < * %> 

= ??>t, ± 3E » B L S ilfil 20 ( fig H fS ) fttfEE*BW#A*;taj»jFfc:J3V'>TB 
^ftlll/T, ± IE B B 1 1 4 * 35 £ fc B ft S * 3 o i^T> 7 , 7Xvi!5I*ffoT 1 

±kbbsi i i 4«n, f±*ta LfcBJtfcBS-rs., 

[0185] 

ft , 07 (a) 7? « , iKiOS illl 2 0 ( fig H ffl ) tEASS»At*8«Lft*i 
, BE * B ffl B n » 1 0 l*|g«L4^aiiDSiSfil 3 0 ( BE 73 S §P # ffl ) ;& ± IE fig H 
ICS ilfil 2 0 ( fig JK ffl ) hgitfLTt><fct^o 
[0186] 

07 (b) (C^ti^k:, BE73Bg|5*rA©=&Kiiilil0 2a, 1 0 2 b V X 
^fcLTffFIBl 1 3*xyf y^LtBrg^tttffc±if« (±E^EBI 10 2a, 1 

0 2 btlttt5*« (XEI) ttS) o ^ T* , 08 (a) f <fc 5 , S ilfil 

2 0 (figJUffl) RZfmmm 1 2 1 y^tcj;>)iSt5 0 

[0187] 

iV^T, 08 (b) IC ^ f £ "5 fc , ±fHJ±*/BgPMA±ttffiS-ri>^lO«ffiPl0 3fc 
O^t, 7* h'J V^7 7-f-fiI^I^TX7f y?*Lt, #BE7JB 10 2©{cBBiJ{b 
t5. fit, 09 (a) £*tJ;5(i:> 7* h'J yy57-f-8f tl^TEflllll 

1 0 4 tES#I 1 1 OiSiyf V^UilCSIIl 0 3 £ H B © & fc: B S"J ft "T 
§o iinSxyf 1 (Dili l 03, BE IrJ M B B 1 0 4 RtfEi#I l l o It 
, BE 73 S 1 0 2£D^-^O±7jtcf3iBL, 1 ©SIS 1 0 3, BE ft 3SJ B B 1 0 4Rff 
KMfom 1 1 0 © i|g 7? ft © 7^ , ft JS "T 5 ffi 73 B 1 0 2 © f§ 7} ft © 4 s 'LWc ft L « f» fi fc: 
— ig - r§«fc < 5tii^figsn?. 0 1 ©111 10 3, BE ft fffl » B 1 0 4 &. JEE M 
ftll 1 0 § BE 73 M 1 0 2 B fl BU ffc L ^ , 09 (b) ICtRT £ ? ^ , i/'JnvSfi 
1 3 0 (BE73BgP#ffl) %#ggOKSI 1 0 2b<Dg|S«--C 5 ^irLT, 4OC0JE73S1 0 

2%^^BE77Bg|5#At^©±E^@*$nfcT^9 L ^X-^gI3Bi:^4ffl^fig-r?.o 
[0 1 8 8] 
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Wt^T , 010 (a) tc S f * o K > -r>^«St^gPMCtC«ii^Sl0 5, « □ 1 0 6 
^ T* . RB (b) tc^t ±E-O^«£»a5»Ci:yX;l/tEDi:*gj||ar|i0 9* 

[0189] 

^ fx o T n c (DW#*±IBffi#ffJk: «t 0 * o tt±K4D, RH (d) E^fidte 

[0 1 9 0] 

J:EOi5tLTS6hft>fy*^iy F "\ v K©^ 1 StfS2tiI 1 0 3 , 1 1 2 fffl 

\cmmm&%:eiibnT % t , E.nfom i 1 o <Dj±m$hMic £ v mmm 1 1 1 k * » * # be * 

^ 1 0 2 fc *f Jfi *T * SB # A J? -ft [rJ fC % ft L T * liASl 0 2fiO^VjrffRE*il 0 

2^1It5/X;VfLl 0 SfreiltUiJnscitcftSo ?LT, ±fE«JEEffl;taB#cD;fgft 
Si 1 1J5H3»**EEA351 0 2 K»iSr8«»OJi»*iaiO«fflM*W3ebfci: c 

J f08ffi|Otf6oSlio=l. 8 %T*feofto Sft, flSfttf 2 0 kH z02 0 VS« 
[0191] 

— 7a > lEi^flBO^V^^xy F y KKWLTElRlWIPAl 0 4 ^RttSv^Ofttf 

F *\ y K*ff8L> C <D -f > ^ ^ x y b FOg 1 R £5 31 2 ill 
l 0 3, l l 2|WfcjjfS*£E*ftl:taLT. filB l l nc^tt^^EASl 0 2 3# f 
«»#©«J£#ft©gffi**M5£L;fci:c:3. fo«ttioH6otBo = 7 . 2 % "ff ft 
ofco £ ft, ifift^ 2 0 k H z O 2 0 V 1 0 H C 5, ^J± 

* ^ 1 0 20)-5^O^J3 0 % © j± * ^ 1 0 2E#j£^*S$#?^>*«:ffi^a#58£Lfc 
□ ^>^S$t)¥ttt4l^tfre., r^^-n^i-^gPB (Eli?) © w x 

tttfffi v» fc # * & ft s c 

[0192] 

L # o T , * m fig II O <t 2s t? *? x y F -\ v F It . ^>^Ptffltttg©&fSo#jb*4>3S:< 
[0 1 9 3] 

HI 2li, * % BJ3 CD ^ fig J£ Si &c % % m <D << z/ 5 V x v F *\ v F O £ S g|3 * S L * ± §2 * fig 
[0194] 

fi*fittt^ I*i 4 0 2tf:ny^>^toIfc«fcD»ja;£ftfcEErt£IS«4 0 l ( BE *f S 

g|5 *J ) ± ^ x Illl 4 0 3 , ^il 4 0 4 , il(Dlil 4 0 6 (ftlf i) , BE IrJ W HQ 
S 4 0 7 N Et#l 4 0 8 Sff^2 ©fgf 4 0 9 ( <B SU « ffi ) It il ? nt 5 0 
±ESl OII1 4 0 6 , ElRlWJUPJi 4 '0 7 , E1I*I 4 0 8 SffS20ffil 4 0 9 B 

, cnsA^wteWJi^nTasEEWjis^^aijsRT^cifctca^o * , sii4 o 3ti, 

LOEi*?OS 1 <D « ffi /i 4 0 6 l<DIiCgf I 4 0 4 *^LTRW-SftT^S£:fcfc 
% £ o C <D ^ # Jf 4 0 4 (2 , ffi ftj B 4 0 3 £ ^ 1 «tll 4 0 6 t(D&m j &&'l&tbZ> , &<D 
t # $t), ±K*flteJgJB2fc:fe#«t&#J»l 2 lfcra«gfc:;8:<Tt><fcV>o ±fB^#Jl4 0 4 
. mi <^«II 4 0 6. BE ft ffrj fP /8 4 0 7. EE * {* Jl 4 0 8 Rtf$2(?)til 4 0 9 <D # 

tt «■ » . ±ian«jgai2i?siWLfcffi»jBi 2 1, si 1 <d s a s 1 03. e ft $y « jb 

1 0 4. BE«{*gl 1 0Stfg2OtIl 1 1 2 ^^nftlHSTS^c $ , KfqlSJffil 
1 4 0 7StfEESf*Jl4 0 8 <D m iS t> , E ft SO W g 1 0 4 a tf EE * ft: Jl 1 1 0 i: ^ ft ^ ft 

ra at ^ & d . sh ft m m m 4 0 7 *c $3 w- s 1 oiii 4 0 6i^gsiE§9ti, (1 0 0 
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) BXtt (0 0 1) ffiElftOffiltftf^l 0111 4 0 6 *C *5 5 £ Ir| SJ ffl Ji 4 0 7 {|J <D m 

Il©til 4 0 6 ffiij £ EE « #: Jl 4 0 8«fc|t0frt>T;**<&S«lift*WLTV , >5o 
[0195] 

±fBEE^SSffi4 0 1 fi . 0 4^fVf TIJ 2 0 0 /x m <D S i IS*ffll^ 0 C <D H fig J£ 
[0 1 9 6] 

±Eiii4 o 3B, c co m m & m v it . ' k m ifi 2 . 8 \i m U $> -d T H IK {t U 3 > 5> 

ini 1 1 1 co m m it 0 . 5 — 1 0 /imtsnif j:v\ 

[0 1 9 7] 

# fc > ± IB > * $; x y h -\ > y K <D M ifi 7? S fc: ~d ^ T 0 1 3*#IHbaff6RWf 4. 
[0198] 

t~ 15 . $fc t\ HI 3 (a) fc jR *T <fc 5 fc , EE*I 4 0 2tf»«StlT^4V^*ai 

S 4 0 UC, 111 4 0 3 , ^11 4 0 4 , ^ 1 ©111 4 0 6 , SB f*J $1] ® /■ 4 0 7 , BE 

ifti4 0 8Ri?m 2 (onmm 4 0 9 ft*;*? zmic&vmzifctft? %><> 
[0 1 99] 

±BI1I 4 0 3tt, riftS/U3»l8ftO*-yy Hffl^T, J£*iH401(D 
J&nJ»ttfrfcft^^Sfifc:J3V»T\ 3 0 0W^ffija^«*^E|3ijnLT, 0. 4 P a <o 7 ;l/ rf 
^^^^^COM^UHM* (^XftlttA r :0 2 = 5 : 2 5) T , 8B#ffij£j£t-££h 
J; D f# £ ft 3 0 ft^ COHI 4 0 3 ^iIStbtt^ X >y £ & K: PI 6 -f , iC V 
D }£, 77X?CVDSs y;l/ffi^Ft?fcoTt>J:<. EASIS4 0 1 Oilft® 

[ 0 2 0 0 ] 

Jl IB * # Jl 4 0 4 »±, T i & - ? V h^fflV^T, EAS1S4 0 1 £ 4 0 0 °C &C in DA L * 
^ e> . 10 0WOiSjiS*±f^EPftCIbT. 1 P a©7;l/df>^Xft\ l^HiUltK 
t i D i n 4 o HOS»i 4 0 4 O«*li0. 0 3 /i m £ & £ 0 jft % gfl 4 0 4(D 
« Jft tt . T i 6 -f ^ £ > £ )]/ . ft. - v >T ;l/ g L < « * a A X It % ft 6 ( 

Ti**tf) Ofb^ft'PSott £ , HBO. 0 0 5 — 0. 1 /tmOKl7?S 

n « * 0 

[ 0 2 0 1 ] 

± SB m 1 <D « ffi jl 4 0 6 fct , ^7CX^7^81%f fflLT, T i ^ — y ^ hfttfP t ^ — 
y v h * ffl V> > EE * S S « 4 0 1 ^6 0 O'CfcinJRL&tfS 1 P a <D 7 ;!/ =f > # X * &c 43 
^T8 5W&tf2 0 0 WO||ittA?l 2»Bff*tJCiKiD1l6tl5. C CO m I 

(on&m 4 o 6 commit o . 2 /* m t & (1 1 i) a k e t s «, s * t i ©tt 

Itt2. 5 ;V % £ 0 C^)^ 1 ©tl! 4 0 6 fe, ±E*»^i 1 KJStfSg 1 Ol 

S JB 1 4 fc |W| m K . p t . Y'J^^A, ^^y^AR^^r^^AtDSfr^Itftift^S 
< ll^ltKC * >Xti^{t^ 9 V JtmiJU L & CD (iStafitt 0 *jB* 3 0 ^ 

;V%ttTT!»5i:tff)ffSHfO t? & ft tf <k < . IVBO. 0 5-2 /z mOKlTStlff 
J: 0 

[ 0 2 0 2 ] 

± IB SB [*I fffl m m 4 0 7 It , 5 > ^ > S 1 0t;l/%tSt5PLTfc|ftlB ( P b 0 ) * 1 
5 ^ ;l/ % 9 M fc An A. T ■ -& L fc M fig * — ^ ^ h * ffl V> N J± ± S S « 4 0 1 OIS 6 2 0 °C 
■C , Z;l/^>i:^*i:Org^#H^:^ (^Xftitt A r : 0 2 =1 9 : 1) \z 43 T > X 

$S0. 8 P a, KI»«* 3 0 0 WOftft? 1 2 ^ffl^jfif 5 C fc t ± t) » 6 n*o C 

© % 6 ft ft ^ > ft 9 > * > SS K . ±E**JKH62fc:43^*ElSl»JWJi 1 0 4 t H U 

^1 o 

[ 0 2 0 3 ] 
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-r i o ^rc, BBfRj*ijffli«4 0 7^e^: v r^#»^ PLTt^a-nJi^tLftp 

L Z T (^;l/3-i)A(DtSltt2 0€;l/%ttT fcjTS.) T?afeoTt>J:<v PLT^PL 

v v # > o to » 0 * m x. l 0 )]/ % w T "ff & £ c i: iff S L ^ ) Tfeott ±t\ s 

fc. H3 [ft SI f» J| 4 0 7 O K J? 0 . 0 1— 0. 2 fim©Ki"P*htf±V\ 
[ 0 2 0 4 ] 

±IBflE.*f*JB4 0 8tt, PZT (Z r/T i = 5 2 / 4 8 ) h*fflV\ 
J±f3^&U 4 0 1 (Dfifi 5 8 0 °C-e, r;l/rr>i:»*i:OS'&»H5[* (^XfttifcA r 
: 0 2 =1 5 : 1) fc * V* T\ KSSO. 3 P a , WJBS**2 5OWO*ttT?3fl»|ll]?0 

jssc^rscifcfccfccift&nso c <d f# & n ft p z t m a . ±Esmue»2fctecjsffi*fl:ji 

1 1 0 .H U "P.* * o SS * ffl*l 4 0 8 (D Z r/T i ffi Eg , Z r/T i = 3 0/7 0 

-7o/3ot*$nm<, in jv a , i~ 5 fimo«if*ntf * & , Et#i4 

0 8 0lSSS(is P Z T i: S r N Nb, Al^eD^inft^^^LfcfcO^OJ;?^ P 
[ 0 2 0 5 ] 

± IB 2 <D * m m 4 0 9 It , P t Jf-yy F^ffl^t^ ISfcfe^t l P a CO T )\s dT ^ # 
X^2 0 OWOSHSIAT 1 O^ffl^^fSC tK <fc Dt# £ ft £ o clC0^2O«ffijl4 
0 9Ol*t4 0. 2|imfc45o S 2 Otil 4 0 9 P t tlB5f > * * ft 

WJR-e*ntf«J;<^»»»±o. l — o . 4 /imoilT*htfi^o 

[ 0 2 0 6 ] 

& ^ % ±IB^20tIi 4 0 9 _t &c , l/^XhSXliyn-MciDSffL, E * ^ 4 
0 2i^j«Sn8^*ffiifc^btT*)e« a«*fr^T;^--y^t8o fit, s 
20II1 4 0 9. J±«&ji 4 0 8 R K ft 0J M 4 0 7 «x 7 f y ^ LtflB'Jftt So 

[ 0 2 0 7 ] 

1V>T, 013 (b) fc <fc 5 , E*SItR4 0 1 fc£EAS 4 0 2 *»St8o 

J±*^ 4 0 2 commits A:7 y {bBKSttfx, 7 >y *7£**^tr#«* xxtt cn & cd*!^ 

»J«L;teffii:ttKS«©ffifc;|3ttSflJB4 1 3 fc & 5 ^ fc x y ^* > ^ v X * ^ l T 

> R#ttK5^Xyf yjfCi!)EAi 4 0 2 «E»«f So 
[ 0 2 0 8 ] 

fit, J ?i6/X;l/?L4 l 0?ISLft/X;l/fi4 1 2*, S*giJ^ffl^TI±;ft^Sffi4 
0 10±E*l*««LftffifcttE»llOHt*^f SCfcfcit), ^ > * 5> x ^y h -\ >y 

F#S*t8. 1B/X;V?L4 108, 'jy^77^, u-if-fraiS^ 

^J:^ /X;H4 l 2<DBrgffiltBPt8o ^ L T , /X;l/fi4 1 2?:I^SIfi4 

0 1 tft^tSBfctt, §/X;l/?L4 1 0tfS*S 4 0 2 tJ*fSLTEB?n5 i? tffi 

[ 0 2 0 9 ] 

± IB <D J: 5 *c L T f# £> n ^ V £ ^ x *y h 'N >y FO|l Jtfl 2 tffil 4 0 6 , 4 0 9 Pel 
hlBf3e«BE*ffl3toLT, »*Ji4 0 3iC»*t**EEA*4 0 2fc»« , r*»»OjBJ»?SFlft 
O^ffil^ISLfttCS, *OSttl©ffB'9*tto = 1 . 8 % T* & ^ fe o S , MS 
Stf 2 0 k H z (D 2 0 VSi^lff * 1 0 0 FIEPJn Lltf fc^, > z <d *t & ^ & it £ < & 

< s Rt m ft tg o is t a a b n & ^ o 0 

[02 1 0 ] 

— 73. _t IB * % BB <D >f > £ ^ x *y h s\v F *c fcf L T IB [ft IP Jf 4 0 7 * R & j& <D * 
S&8^y^^x7 F *\ ^y F * S b , CO-<V^^xy h ^ ^y FOS 1 R rf % 2 * S M 
4 0 6, 4 0 9 F^^3r£«E^EPto IT, 111 4 0 3 fc33»*#BE*S4 0 2 ^ JS t" 
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ofco S It , ISRtf 2 0 kHz©2 0VSj([l£E*l 0 B Wffllill L«tfft 1: C 5 , £ JE 
AS 4 0 2£D3^CD^]2 5 % CD BE * S 4 0 2fc»J«1-*»#T^:/#ttffi^atf$8£Lfe 
o Ctitt, > * D ^-TM4&^ C fc 6 , T * ^ xl # g|5 <D B 4M£ 

[021 1 ] 

[02 1 2 ] 

(»il4) 

HI 4 11, *»iO*«»Bfcff«>fy*s;i»y biiB*8l2 7*»t % 

x ^ h t e m s s 2 7 tt , ± ie m m m m z x « 3 -e m m l ^ t © t ra at <d > ^ ^ x y v 

"\ y K 2 8*i*Tl>5o (KD^y^^xy h *y F 2 8 &c T EE ;*j S ( ± IB HSfe ffi 
2fc43tt«BE*^l 0 2 J p^»»»3fc*^«ff*i 4 0 2) tilt 5 <t 5 fcRtJ ft / 

X;l/?L (±E*ifcjg||2ft:**J*yX;l/?Li 0 8 ^ntk&M 3 K 43 W* § 7 X;l/?L 4 l o ) 
6BEBE*SWO-r>^*IB»Ji# 2 9 (SH»«*) fcttffi S *T E**fT 5 J: 3 

[02 1 3 ] 

±fB-f > * V x *y F *\ y F 2 8 ^jfeSE^lft X fcffitf * * «v U ^ S^IBl 3 0 fcR» 6 tift 
+ ^^7^3 1 Jgf Sc S ft T ^ T , c CD 4r * U *y s> x 3 1 * V y V jpfi 3 0 K: o T ffi V 

ItSOtjSUTijISSlftXfcffiaitS ±5fcijSSnT^«o CCD 
r^3lli, ^y?^x^A7F28i: IB»K^ 2 9 £ ^±^**[p] X ^ 

*ffi##»¥«**J«*-*ci:K:a:*o 

[02 1 4 ] 

2 8Q±7£ft7ifpJX ( ffi ^ fqj ) fcWSH*lftoMjt**iaYK:»»S«*1K»©n — 93 

2*I*T^5o CI ^ C -e , *I cr> P — 9 3 2 . >f > ^ ^ x y Y^y F 2 8 fc: IB ft M 

#2 9 fc*Ij6iSifiiYKfflS»lS'&4fflS»t¥a*irtt5Ci:ta:5o 01 
4**Ztt±T#lftT***o 
[02 1 5 ] 

?lt, >f > £ ^ x >y h >y F 2 8 # * * U y ^ 3 lfc.fc!3£^iE#lRjXfc#B&LTV»S 
£ # tc , 4 y 5 V x y h*\y F 2 8 cd / X ;V ?L S -< > * * IB S M 2 9 &c p± tH £ -ft , c 

© — jfeftOE»*»T'r*fc^ ±En — 93 2fcJ:DIB»»#2 9*»f^*8PKl?*T* 
cD-^ftfDfBft^fT'Po 
[02 1 6 ] 

L ft A s o T , CO^y^^xy hSIB»8i2 7B, ±B*MJgtt2Xtt3fcHI*©-f> 
^ v> x >y h ^ ^y F 2 8 % i ^. T ^ § O T\ # & EP ^ tt |g R if *K tt * # L T ^ % □ 
[02 1 7 ] 

5 ) 

0 1 5 R Xf m 1 6 . *%B^<D^figJg^^^i)ftigJg-fe>^^^b, (KDftMfi'feVU-tt 

O t? fc S o 
[0218] 

g|5 5 0 0 a K@^gl3 5 0 0 afrBBf^OSft C»a^Sft»ft®HKipjktt#ffitfS 
*ia;**JIIIJBI87?«±x 01 5 ^ *T y * IrI ) KffitfS— *fOfittSB55 0 0 bfc*WLT 
^5o iltl6Ig|l5 0 0 aRtf-WOSiS 5 0 0 bli, affi5 0 0£DJS^7afR] (Hi 
5tc^1-z7u^l) fr6lTSX«*8:LTJ3D, — *f <D IB S& SB 5 0 0 bt±«X<DT — ASP 
(cfflabt^T, m Kj 5 0 0 b(DS*iRifcM/u^«l6?S^fc:TfTfc5EtfTV^«o 
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[02 1 9 ] 

± IB S « 5 0 0 (D&MmU 5 0 0 b R tf S g gP 5 0 0 a©fittW«©ap#±fctt % Si <D 

S ffi Jf 5 0 3 2: E Ift M ff A 5 0 4 £ EE « & « 5 0 5 £:^2(DttS/i5 0 6 t tfM iff JB S 

nt^So W * C(Dft3*ft-fe>U-tc:»^Tt>, J:EIfi5 0 0 t^lOlIl 5 0 3 i:(D 

[ 0 2 2 0 ] 

±9Bff§l<D«ffi/f5 0 3, @Sftj$iJ^iB5 0 4, fftfti 5 0 5 RtfS2^)til 5 0 6(D 

#«*»»Rtfff*tt, ±mmm&m i T*wtwisfcm i (ommm i 4. EftfWffB 1 5. 

flE*#« 1 6RtfS2®tSll 7 fc^nftlHi^ftSo * fc, EftW»i 5 0 4 Rtf 

j±«#:ji5 0 5CD«igfe, enntPi 1 satfEtftn efcttt^nHan?*!), e ift 

fffl » Jl 5 0 4 tfettSg 1 5 0 3{BI<D^ffii£*SSIH±. (1 0 0) ffi X « (0 0 1 

) ffiEifto««*^i (Dmmm 5 o 3 & # £ m ft so m g 5 0 4 « <d ^ a gp ^ & « *t 3 

3 f[j £ EE « {# Jl 5 0 5ftlfc|RrfroT^€<a*ai3B*WLT^«o 
[ 0 2 2 1 ] 

±E»20ig| 5 0 6 B, ±B*I1»5 0 ObltS^Tn Sf£jlI&gP 5 0 0 b£:Sg 
ftg|5 5 0 0 b O m -ft ft (0 1 5 ^ *T x 73 ft ) fciftj* 8 ftftO 2 OOBltS 5 0 7 

t , mmmn^soobcomfrjifa ( z * ft ) o x » *fttBt8ft6oiocD 

& « ffi 5 0 8 fct;^->ftSnt^5o 
[ 0 2 2 2 ] 

±E2O0Biti 5 0 7 M3{£IIftgP5 0 0 b<Di|I;£ft ( x # ft ) W #8 8P ± tc *5 ^ T 

> ig»gP5oobcoft$*rp] ( y ^ fpj ) ^ftfcioTRtfeft, &mmnu 5 0 7 (Dmjg. 

gP 5 0 0 a fill CD AS «|5 , H 3£ gP 5 0 0 a ±Efil 1 1 glig? 5 0 7 a**J«LTV>So 
W . ^ » gP 5 0 0 b <D ifl 7j ft — ffi gP ± 100ifttg 5 0 7 *R»8KI^$oTt 

cfc o 

[ 0 2 2 3 ] 

— 7?> ±E«H1«S 5 0 8tt, ^KSlflI5 0 0 bOSSlft*fta5±fc*V^T, JSftgP 5 

o o b©fi?*[Ri^ftEioTHj e>n^ _t ib ig ft m s 5 o i tmmic, ^mmm 5 0 8 

cD@^g|5 5 0 0 a « <D « gP » , H gP 5 0 0 a ifcfii LTgilBf 5 0 8 a^r«^LT 

V^So iS, *«i» 5 0 0 b±t6^taSO«aili 5 0 8 *R&TfeiV\ 
[ 0 2 2 4 ] 

w > ± 12 si i (Dmmm 5 o 3 » » @ /£ gp 5 0 0 a ± t » s — *r © a ft «$ 5 0 0 b mo^ 

Jfeffigfc: *5 ^ T, Slltf 5 0 0 b fcttK#«lL*tB , r«*K«? 5 0 3 aftfiLTV^So 
[ 0 2 2 5 ] 

± IB 31 ft gP 5 0 0 b±fc43tJS±lBS 1 ©tll 5 0 3 2O0lili 5 0 7 <D M 
K » s 3St&i8R 5 0 0 bff* 0«SlR|fcS»tS±5fc. MftgP 5 0 0 b<DH;firjIft£: 
KIt«Ifi»OtEEtffflinSn* ±5Kftt)T^So T % t> 15 N SlOSil 5 0 3 C 

a . ^ ^ > f « be a* ep to a n s — * > 2 o <d b u * s 5 0 7 t » , ie it a* s wc a? o * j± 
ifiWta £ tu ctDc^t\ Jiftgp 5 0 0 b cob* ft — *B »« a* # ft -r £ t * tc ffiffi 

gP M IK IS L T > KliS 5 0 0 b^*0ffi«»«(cgjgt5 0 — # % * fi n gP 5 0 0 b 
— «»«tf«»f*fc#fctt, «S«»«l*ffSbT, fit » 5 0 0 btftO-« 
gp M S fl5 T S o d©iftff*SJSlc«lDiB-r<l fct ioTS»» 5 0 0 btf^OiB^iRjfc 
IfttSo # 31 ft gP 5 0 0 b ± fc: *5 S 2 O <D |g ft ^ ffi 5 0 7 <D ^ ~f n — * K It JE 

^LT, — *f © fi lb gP 5 0 0 b tt , S ft gP 5 0 0 bO«#|Rjfc43V>TSV>fcRJ*|Rl*fc: 
X J£ L . — J* <D S lb gP 5 0 0 bf|cD^*ESotIJIftg|5 5 0 0 b OfiJS fttStf 5* 

[ 0 2 2 6 ] 

±Eitf©ft»S'feV*t*^t, — #t <D jg ft gp 5 0 0 b^r^Oifg^ftJ ( x * ft ) lc ± SB 
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, 2ol|]gP 5 0 0 nU^iJ^tcioTi^SfRl (z7afpl) t> A, S fl? L ( — 

» <o m n » s o o b « s ^ k g w.ift *fcraujtfet>tp) , cnti^ e*#15 o sk 

tftb»3i)^tLT> % 1 ^Otil 5 0 3 £ 1£ £B « ffi 5 0 8 toHKB. nyt'Jij©^ 
fcJS Cfc«JBE#S££?-S <, CO«j£0^§2 ( 3 U * U * ) ft* 6 ft Bft o> *fc tti f * 

[ 0 2 2 7 ] 

tat?, n y * u * f c « , ftfitss o o boi*iftoaa*v, ^SKSPsoob 

F c = 2 m v co 

t s s 0 1\ n y * u # f c ^ e> ft 3g jg a) <d m ifi ft s c £ te a a 0 

[ 0 2 2 8 ] 

±Kft38ft*:vtf©JKifi;&»fcov»THl 7 S: 0 l 8icl^^TSiS1'3o 

[ 0 2 2 9 ] 

^ & *> . 017 (a) fc ^ "T <fc -5 tc x " JB? » 0 . 3mmO0 4-f>'9 1 v'y3>^x./\ ( 
ffiBBBl 8#I) *^45lfi5 0 0 *ffiIL, 017 (b) KSti5t, C£DII 
5 0 0 11C 2. l€;l/%OT i *i8ftlLft:^y^!)A (I r) ^644**0. 22/a 
m(DSl(DtSi 5 0 3 *X;1y?Sia5)gffit5o COI 1 ©111 5 0 3 ii, Kffi 
5 0 0^4 0 0 TCElin!l!lLa:*B^7nX/^>Slt*ttfflLT, T i * — y y h R tf I r 
^ _ y , y h * flj i,^ 1 P a07;l/iy«XtfJ(Cfe^T8 5WStf2 0 0 WOKISi*? 

1 Z^HJgjSittSCfctiDf 5tl5 e £ <D fg 1 <Q * ffi Jl 5 0 3 <Dmm»Ki&?-$ z/&m 

% t t fete, *0^>>OR«Ifr6 0*IBil4 2 nmiH t/^«V\ 
[ 0 2 3 0 ] 

^ ^ T . 01 7 (c) K^tiH, ±IH^lO*ffiil5 0 3±tc. JS^O. 0 3 /i m <D 
ElftWJWJi5 0 4*X/^ydrffiK:J:t)JBJ*-r*o cl©S[p]IJil 5 0 4 (i, ^>^>^1 

4^;i/%ttt4 p l TtciftD (Pbo) * i 2 *?v%mm fobuflT m&htcmffiz - 

Jfy h*m^, IS 5 0 0 0 0 °C fc: in US* L £ # 5 , T/l/dTV^^^fccDS^I^H 

M 4» (^XftiitA r : 0 2 =1 9 : 1) tc^l^T, l^gO. 8 P a . IS JSI r£ S * 3 0 

0 w to $k ft T l 2»H»St5CttiDS6h5o c©(K3fi5?ffi«fcftWr, ± G m M & M 

1 v m m l <£ -5 k , ga ia *j jb 5 0 ' 4 1 33 » s ® 1 o « ® s 5 0 si^assf^^ c 

l 0 0) MX It (0 0 1) ffi E Ift © « « ft*^'£ > ± # ft L ft* o M JJ # ft fc S E & K ffi 
j3»*±E*«OffiSltft««l <D«ffiJB 5 0 3«3^6±«l*:ra*oT*4f<a*o 

[ 0 2 3 1 ] 

# T* , Hi 7 (d) tc ^ 1" J: -5 lC , ±IHEftlffl»l 5 0 4 ±^I^3 /xmOfftfrl5 
0 5*X^y*Slcj;D}g«t«o C(DElftl 5 0 5 tt , » « 5 0 0^:6 1 0 °C fc iU ft 
ISA^PZT (Z r / T i = 5 3/4 7) Oig«:^f^?fflt\ T 71/ dT > £ W * 

(^XftittA r : 0 2 =1 9 : 1) :ft V> T\ S^gO. 3 P a , ft 
18** 2 5 0 WO*tt-e3^Hf«t«ilfclcJ:5S6n«o L(DElftl 5 0 5 ^1 
B ft fi -e * tK ±fi*»«8l'eRWLftJ;5t, (0 0 l ) S @H ift ft 9 0 % Jftl ± t 

[ 0 2 3 2 ] 

T , 017 (e) tgt J:^C ±IEJE«#:Jl 5 0 5±fc:J¥#0. 2/xmOfl2Q« 

SM 5 0 6 *7^y*i56tJ:DJg«t5o C OS 2 Of if 5 0 6 14, Pt^^yf* 

ffl ^ T . Sifcfi^T 1 P a07;V3^#X*T 2 0 0 WOiSISf 1 0 ^ H JSR T 

[ 0 2 3 3 ] 

* 1? , 01 7 (f) R Xf m 1 8 fc ^ £ -5 fc s lEl2Olii 5 0 6 */^-->^ 
L T Ig Hi S 5 0 7Rtfttffi««5 0 8 * J« * » t4fc5 % |20lii 5 0 6 ± 

S^SJBg^^^L. C08)t«lllcBlf 1 5 0 7fttf«ttl*S 5 0 8 ©;^-y*BJt 

myt bri^v^^oMsyg^i^* b, c bfc»#K:ft 
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[ 0 2 4 8 ] 

s/c, *%i^ftag^>^^a^tt, fl»g?:^ttit (igftg^) ft 5 ?, ±.mtm 
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